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u-&£ olj-aVl 3Ll^ u± LaL* Ijjj i*l!l i_jJj fr"\n" 

(_^a ajljt" in* ^ylJI "uLjJI Jl .^*VI JjL-uj l£JI=*I 

i ajjje rt ^uJT ' "" C"^ (* h " t -~"**' ' "" *-*^ tClLa^U 1 1 (J^Lu 
. I^t^ii-w. (^J <13jj<Jt.l pl^JI 
La (jLaj_II (O-ljJs J_La (jL^uVI aJLJt'i i ill JL9J 
' i la I -»**' U «U_u_u^S Cjl^_t-at (j-° 4jysr i"v. J^c jJLt-aj 
4_jIjIj el A ulj f (j-C j j j « "i I I "IjL^j i * I A *■ 1 1 j 

. 4j1, ) "**'* rt j 
(jl i ii iVl ^Ij-^I (j-^-J (JL^ajVI JjLvuJ (jl ' *" *_'J 
d j mJ La jl Cil o^j o^tl jn»i ^yC J-JJJ <j£j ("-J (Jj * ' 
(j-a L$JJL>. (-J3 jl j"'^ J ' (j"^ ' flJ*-3eJ (r"-!' ^J-?-*^' 
(jl_j^>. 2l (j_a J-J^iS /^ L^xse-t^aJ (jLSj tjJ>-2 t_£L3^_a 
La_a (J-\_Ll*JL jl jjjjIjJlj jl (jj JLuL CjljLiu^l ^j^* I 
Jlj_3 <j_a .Sj i^ " 1,1 ( _ ;r _L«_I,l J I ir-ijl ( _ ;r lc. JLcLvuJ JL3 

Cjj^Iaj JL3 "j^cajJI jl *La^a^JI ojut (ji JjVj 
lJ £ J a ■»" i h* (^ylni.! 3.5JLx-a CjLaiS ^jl\ (j-ajJI JjU"-*^ 
jq_j i La »(. mi (-1C L^_La ,]£ J JUJ t4_t-aL>. CjI i i nLLa 
OJUt I j j'a i_i3jjj 4-i^>L>. 4JJ ^1 iil!!} JUlj O-la-so 

L_Sj_Lb (jS *_»a i. i i uLlj-J j^^aLx » la-LmLj Cjl a Ktl 

, 4_t_i_ul_La ,p «_a ,- mi o" )j 
CjLjlUI aj-tl <*■ a Lla.1 (jl dili (jlr V-LP ^J 
Cj_}JjLL3 m£jj>.I (—11 4jj-*"iJ «Lc^-<5J5E_a (j-a '"*' Sfc^lU J 
Lj-La JSL! Tc-jj^aij t d ii l"i -»J, I JSL2JI (j-u CjLiill oJUt 
i LjjL£.j j^c j_Li*"J! (^ Lj-ajlir" i ii" Ljj 4-i^Li. 4jJ 



«Uou&JI *aJ 

£)JD *'*\3 ^-wJ c?^ - Jl t13^ ^° ^^ '-^3^ i^jju^JI SjLSJI j_y^ ^^L?ej dUii tjj-j 

•qJljlJI ^jTu-u-a (jJ^. diL^t^Jjl jl CjUlUI QjJb ^JLC jJ-Sj L<j_Ljj - Q\ *"< ' ■■ ■« 4_*J 
p ^1 A" 1 1 4-i-Lu-ua-S p g u ) L4-1JS j-uuJI L^j jJ^sLaTlj idiLua S_ui L ^ r l^ -^jr? ^^ 

.4£jjlU J-iLuj 
J-iLpJ oVl .^"Vl *lj^V gjU^jJI 5-L-ujjJI 3 ajU:tl 5JlU1 juG Vj 
O VI uajVI £j_A (JlLa «:1jj>.V l£>^*' lP^-"^ ^jL-ujVI j^jI J-il (Jj tCiLajUU 
^^ ■ till a 4jj^s_J1 » laJLj' £f*-i (JjL_ujJ1 (J_iLuJ ^LILa 4_uj_UaJI CjljLiiuVl aJLjc-U-uI^ 
j-j-C jLo* Vlj (J_jL_ujJ1 (J-S_J (j_ujj_« CjIjLII/! a J-Jeu-m 1 \-e& ijL^t_J1 j_)1dj-C ^_£ 

q\ .n\yi Lij-SJljl (^.iJI J_jL_u^11 ejjb £&v>- jt -^^N'* L^jt VI ^cjlal ...11 

4jjj ^jr^. J I CjjjuaJI jl JLual (^^i^. J-qIUj (JjL_uJ L^j jl (j_C TTj^tJ Vj CjVL>J1 

. 3jj_t-aJ1 
jl ' (_Ia LJc-HjJ ^j-j>.1 LSj-Ls edl_LA (jl J J '^**' * L)' 1>tH^ - l ' ' * ' ^13 
(J_i 4jJ_jL_oJ jj-o 4£jju La <-_3^L>. 4_i_>J1 CjUjL£L11 .j""*; -^J-^' 0"*- 1 J^ t*aj^ 1 

(J _i LtHj (j 1 *_llaIu_uJ t^J^>- 1 <^J L3 jlis-a {JJ LlA (J 1 JJ ' ^"' * (J I l^J-I ^" LLlLC ' (JLLeSJ 

/j-J-I! <= Lj-j L_ui_jSJ 1 -i'j-Li ^j-^* 1 JJ-^J l)^ i^Cv^** 1 (Jl)"^ 2 - 3 3*- ' ^ri^ *"- J La j-Lt-l 1 
, tiU JJ L*_jj L^j j3QJ1j L^l^ c_ajjLlI1j L$4-ui jl L^j JU (j^-4-i 
4_uLlc_jSLJ1 -ilj-tl ^J-A jj-a 3jLa J£LJ (jl JJ ' <aj ) (jl 1 '^*J' 1 nlf &£ui J^J 

t __>Jl ( j- J '-^-^' '' ' f LuaL>. L-uLt-gjwl uiiuij «Lt-aL>. «L»_ilj jl Lt-aL>. 1 ^*u 

<.(j\Juz jjJjlaj ij^^aL^. jj aJjUa LiU JU L^_La (JSJ 7c_t_ua_L3 i L^JLlSIu_uLj ^J-^J (^ Jj! 

iCjLjJSLII o'jjb (jj» Vju L^-o1jitl J _u1 (J^Ujj i<Lj_>L*J1 4JlU1 djl oKcJJju 4_j_*i^ 

(J_<jj>o 3jL_Lia ^L<jj>- 1 g U ) L<i_l3 tJJ^J O-t^tJ (_)-;dL^ L-Jai-uj U 1 g-UJ>J ^pL^J LiS 

. J)j i ga S t, 1 i ^ r L«-L1 
OJL^J L_Lal mi"S| aJLCJ ijLSL^VI 0J_& j J ua-J 5_lj ♦ tS> £yA fQ^-jJl (jr^J 

.4jjJa_Ll1 4_o»L(j1 jj-o «u_<jlbt_aj 4_4-iL^ 
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LjJLj>.| jjj ■ Sj j j S SsLiSLl C) Laj mi (j-o )M-jLfl> IjJLC LuJI (J-2-y (jl AUa-J! 
jljlcLl JU>-j3j i_<-i£jj-!l <tcjjj-a L$j| LJJU>-^J lilljl! VllLa 2jj ,'^.tl CjL^jJ.1 

i^j-o^Ltl CjLla d Jj LaaAJl CjLt^jJLI a JJt> jj_« jl>.jj ^jt (^SL^-i id) 21 L4I0* z 1 4j^Ja_u 

» L- L a- iS J 1 aJu /J^ j " s j ^ ^ a! jl^-**i i ii^U I j^^^-N ' ^ (j-* 3 ^-^J -3 *-* j0 

(j^e_l (_j-i-!l 3jUJ_>JI 4_*_LJI 0j_fl> ( _ ;r 3 d) Laj 1 1 U J JjL-ujJ! J-2JJ a\ jjr'i 1 n)MJ 

l_Lo (jjj-uSLJJ 4 j 1 nitLi j^u^ ju>- (^1 Ly>^ jJ-^ jj ■ — >~ 1 1 I j_a ^ji i<| i", Vj 

4 j» g 1 nil LoljJiILi LoLx-i i.'iK i"i" JL9 jjjj^I oJLfli Jilo ^1 LjjjJaj (j2 lilt jj 
(y-^>* jl t JL_>J t l 1 J_A (_£ L_LJ I jJLH_*_a j_j_jju j-u-ojul jj_« ?■ 1 1 ^-> I a ^ ^j t *-* ■ U a 

(JSLj/jJIj CiLajUt.1 (J^Ljj (jl Lij^jG I jl Li>. LjJj-C a j j a II I JLfl> jjjjlj 2j 
Jjjj-La jj£. 4JLjJL>J1 (—5 fCu L4-1I iCjLLilSjl jj_« 0j-lCJ (jL_uj 2l p 1 11^ (Ji-lj 
(j-C J 1 11 ->JI /j I c 4_oLj 3j_La_Ljj/ j Laj 1 iU Tt-LLs i<USL^»jSJ| ^Ijll i>J-A JiLo 

dJJJL^ iaIjjJI (_, I r LaLS bjg L^Ljijj ^Jjl\ 5_oLl*j^jj^SLII JjLjijJI (Ji^-^ 3 

i^LpJI diUSKJI L>U Jklj jjJJ (PJI iLaL^JI Sj^^I J JLu^Vl c-J^f (jp3 
j^^aLi* c_i_lSj-j_j j^t-g T u /^i-Ii ^LuLumSjI CjLu^j>J1 ^j^* ) I floJ c j Laj 1 ■■" L4-1I 
4-oLuiJi ^j a •"■ ( _ ;r 3 CjLajUU (j-o ^jLfli IjJLS I J-fli I J.'j\?" (^-^ (J-*- :>,J c?-^'J 
5yJi_Lj (jH-!l l£> j *'^'' 4_ijL_La-iSLM jljJil i_i-i^jj pjj ^JLso i L^£. jj ^^ Sjij^S 

jjljoj I j a'jIUjj c^L^jJ.1 ojut 3<jjU .jjj-o tiJJ ji£j iSjjJI 3_lL>JI Ji-lj 

1 fl_lXse^q (j^- 5 f>-3 ^L-t-aLi* 4_uLui_p «LiJ lLJLLA ^jl idJJ!i Ji ^j-a jJLuj 

Djut La) L2 1~~ (jj-II dLa-LlcJIj j-olj^l ^-j-«j>. (jij i ( _ ;r j>JI (jjl£LII (^ Lj^L>JI 

i_»j^ll! S^ Jlkjj 4jjLl<ij£ CjLjjJj>. <&JJb ( - ^i^- L^jJi J 1 L^-L<a jJLcaJ Lx-ij Lj^>L>JI 

. sjuS Jo. ^—Jl «Lj^Jiij1 Cjljij-aJJ d 1 iin 
iCjlj_«it>JI 4SHx^i ^\ I ilii'nl l!il J .'-^a? cLSjjJaj m^H I ) * jj 1 aaJ (jSLxjj 



»Uol|SJI 6w&l 

iCjLt-alL^Jj d I III" «U-^L>. CjL*_4_>»J /JS f^yiJiSU Cjl^ li|-»Jl 0JL& (jl L_3j)JJuJ jj-4-3 

.^LtaJjIj 3Jsj_!l < _ J fl~ '■^.i JLaX.^1 L$-l3 j<Cu 

aI la ' j| I JL^_) i la flj >■ I (jl CjIj iii-»J1 0JL& * _iW' ( , ,," i ^n Lu_oAjI ^ j I i n ilj 

_i1j^l i ^ l " -». rt (j-\_j i J - <3_»j1 ^_u_o2jj (^3-2j ' ^„ J * *-^L? °***' ' " d (J-^ 1 * -^ (jj-iLill 
T L^jj a *"< i ii a iy^£- 0*3^- ^J^*- J I cJtP"^ A^*^ f ' ^» J S5j a***< i nil 0JL& 
(j-o dJJi J-J-C ^ J7 S\ S4_Ljj^tj_l j»J-2j (_^<-oj i*l J-iJI f-^J-o (jr^ <— 3j-«JJ ' '"£■ J 

. LJLu jJai^ JL3 <^l SJl^Vl 

dl! j J"" I »Ua I j X tj i Lg-Lu L<i-l3 CiLajUU JjLpj dilj n<" i nU ojut -ilj-Sl 
I *l '< a II (jjJI i_tjJLu/^l ,j£. i_2^to~VI (J^ ' " !""*■_' (0-! (_gJiji2j j_lc. u-ijIi ..Li 

.j utxll (j^e-i LilLc (^ 

( _ ;r lJI 3 jJL«JU 4-j-SL-L-a-J-SJ I (Jl LaJVI JjLj-uJ (j-o JJlc < 3 1 uuSl r<u JL9J 

CjI^ iii-»J1 ^j^** I (jl (j\jJJ tdl La^Ull (J^LQJ CjLuISJI 0JL& ^j^* I L^aJLa-" i n*i 
Lol till]} J* dj (^-Aj i4_t_L»-a Cji 1 1 uLLa (_3 4_uLui_jSjl .il^JJ ^j^** I jlj-^u ^3-dJ 
(^itj i I j...A', 31uJI (^3 /aSLaii! Lalj iL&> 3ia-pJ.I -ilj^Vl ^ jjiLII j_uQiI 
dUj ( _ ;r 3 ^Jajej 2j i^jji-lj 4jj-uLLo <j-\-i ■ La I sej V <j-^3 i4^.Ijjj liilju (»j-2j 

3j^Ls~ Sjlc. S^La JSL! (jl La£ iL$j 3_LaL>. 3^La 3 jmLla JSLI3 ij^LLVI c^ r 

. LieaJ I I *1 1 
(j_« ^iS (jLs i(_j-a_u 2l (J-G-iJi CjI^ o***i i ii a (_3 7-j_ua^j 3j-ALIajl 0JL& jJLuj 

(j^. pLajJI (jJjjj eH-" ■Q'?'^ cjLcLojvj ijjLdil 3 , ^ ,^-^t I (_L«_J! cjLcLoj>. 

(J^JtlJI (j_a ^§J^>- x\ (J-4-ui CjLcLu>* J<_i-4J 4_t_L»_a 4_uLui_p 3^La jj_aj t5> o»**( i nU 
(_L>.I^ ' a_Lua jj£ ^1 JLcl ^£1 (jjl^jJLi Jal ala-VI /alb dlljuj . L^jjjj^s ^1 
p I LeaJI ^Jjul (J^. J-Jj-J ^LuLLa-t S jl ^l^_LI i>J_A (jl ) aaj ', I (j-«J • 5) o***( i nil 

• '*'<•'* qm (J^tlll cjLiLa-g (^r^- j . ' "**' (j-"' ^ J-«JI c^J iCjLuLCII ojla (^^ 

. Sj uu> (JSLI 4_i£.jJjl '"'I a-La.il t_il i n"Sl (j£. SJj'i i nllj i >i.V 
Sj^Uajl 0JL& ^ ill"! n (Jj ' ■ la 5 a (J-aJJl CjI^ a ♦**( i u a Ly*£- V*2( I ) LealLflj zj 

jlj_sLi aj^j 3JlILl!I ^Ij^>JI jj^jls tiiilj uuJI 3SLia-a jlj-^l (j-« Laj-^- clrv 
plj_<jiVI (jlr jlcI i n"t LajiyL>J t;r j>.jL>JI ■- La i -II ,j-o SjjLLalo 3_oLj-4j£ S^Lo 

LajLi^. jlj_>JI «ljJLC (jl jcUajl J^j .(j i .ill j j« - - — T1 ^|j^>J| jlj^l j^j (^ 



L$L>.ji (jl L<£ rjjJa^j LAjI * i ii**k ill (jj)j-3 ' ^"*"'j" iS-iLU 0JL& Js^j>.^j jj-o^o 

4_o*^J^_u_ a ^J] CjIj-ujujI ^j^** I cilil JL>.I (—5 4_uLui_jSj1 .il^JJ 0JL& ^j^->* i t. 1 1 1 n**M 
cGLSj-i^aj ( _ ;r 3 J I 4SyL^/ ^^3 LLb^tlo IjjI CjJL>o (jl (jj-i (jl_j-L>JI p i n-v ( _ ;r 3 
cL^jlj p <"i" LaJU£. (jlj-uijl CjLsI ^j^* 1 1 CjJL^J La lILo «LlLoI (j-*J . Sj-AuaJI 
CjLcj^aja-a ( _ ;r 3 CjLjVI JL& *_uaj JLutS . L^iLjJ .slj^l (j-o i_£j^i-2l CjLiVI ^j*-*; 

(jSLIj 1 1 j uj Ld^ j Mili" i_sil£L!l JjujJI cjVLv (jl U ^ \t \ olj^I 5-»jji <j-° 

Lgjf ^^-Lc JjJ Lx-a i Lg-La *uiJI (j!>Lu^j 3Jljl JU£. ji olj-aJl (^i^- L^io J^ 

L$J CjJlkj (jlj^Lill CjLiI (^ (j^ ' <^± .' 1 1 ^Jj- 5 0' C"^ *i>*-^' <JJ-A JjJJ 

(--5 4 a ^.JtjwQ (j"i J » I I JliLj VI o^XJt j la LgaJj I rt ) * c » J i«33l (j-o £(- mi 

0JU& L&jj-dj /jy^Ji 4_uLui_jSj1 ^l^JLI 0JL& (J!i-a OjIS Ls-sjj t5>J-o CjLc^jj^a 
I j I i ■■ ' JLjJ^eJLt CjLjIj-j_>JI aJ-tb I j " ' "*•"' ' ■■"' (.^Jl (JjLj/jJI (_^JU>.I CjLiVI 

.(jK i. ill 3^L£ (^Lc OjJaxuillj 
3jJ-i « JLj w I c JL£,I i ii " (jlj_lill jj^i JL>.| 4^cjIj (jl lLLIJiS •» Ltajl Jl^j 
( _ ;r i (.iii ii "" JL^ t_i_jj_c jLi j-^ii 4^ejlj (jl LcS njlj^ill liLJl ( _ ;r 3 ^j'-J l! I 
(j I ir^Vl j^JJI ^aijlj (jl Ja3.>Li L-Lu uliLiVI ^J^-^ ^^>- J-*^ <-^L2jI 
.(^iuVl aJJt Jji^ (^Ic: LtJo L^J jjf V ,_L<j^>JI (^3 i. i j i n" (_g jJI 
jLill j^J 4jajlj (jl (_ji^. SJ^^il (j-o I ■*--»_' ijJLut (jl »l nUtl ^j'-*; Jl2jj>jj 

A JLC (_jl (^JlJ_) L4-0 (((jOS ZJJ-JI » (j^AJ-A jlj^l (^J^JLJ (_5 1. I I I n"n c^jjJuI 
.jLill (j^JI J-i^- (j^-ijjll JJLC. l?^^ 5 "! >*J J I o'C'iiiiI 
CjLcjISLII aJJb (jij sLi^sLi. 4iJ dJLut (jl (_^Lc Lt;LHj>. j_al^IaJI aJJt JjJJ 

^ L^lo (J^ jlj^Li (AjJij c^' 4-uLui^iSLII cjLiijJil (_>-a*j I jj' a ajlj>-"i 1 11" =LpJI 

La LaLXJ JL>* I l_SjJLJ 21 J .(j^JLA (_pDJ^, (Jjx I (j^3 J I «U^3l_>JI Cjl I I iiLlU (_^JL>.I 

( _ ;r lJI 4_ljLj_«_lSL!I ^IjJLI aJJt J i^'** Jiju (<ilj (ols iCjVL>JI OJLA ( _ ;r 3 CjJLaj 
i^jjlj V dJJjJj i4LlLUI i2jVL>JI (j^ni ^ VI icljlj-iilll oJUt Jlo (. 1 1 1 11" 

L^jjl^sj (^Lll jLiiVI (jl Li^ njVI (^^a- L$jj£j3 jl ^Ijll ojla i_Ac.l 3< nU 
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>UOLjSJI 6w&l 

fjjs Sj-xa. Sjj i^ii Jju I $o(j'°\ j<Clj (oJ a J i ii-v. (^ I fllof sGjjJoj <_y->JI _>jI^>-1Li 

.cjVUJI uJAl 

_j^* I c_<_jS_>j _-!£. i_3jjuj1 jcjj 4 _}JL»_« JL>.lj jjl Jill JL>. 2 _j1^_»_>JI 4S-L4_d ^i 
<__C_)S>XI 'J '^**| jl__j_>J1 /ylc \^-lmVjlA Ij-jjG jl^Jj 0JLA (__p-« CjJlJ>oj . L^-i-* 
_jl_j-ij>JI dl^u-u jJLso JLS e>-#^ ii— iijLks^Jlj (_p3!j^.2! (j-o Ij-JJJ lilt JU aJLxjj 

a^LSLII 3 < 1 1 !>Ljj_i LajLiIcI liitju <jSUjj i3j_<i/Li,l d "t' a j ,^~ ^ j_u*qJLi 

aJJb 4JIL0I (j-oj i3j_»~/LJkl j_alj2l w aJj (__ r 3_9 ClLajU U .J-il-JJ _^ 1 _j 1 ■■"' ( __ r £3 
Lg-aJLJ>-" 1 11 j j_yJ.II jIj-LI __yJi>J «^J*I jIjjO)) (<uj/Li 3_3j|jj_U jljll liit jljll 
(ijl JLJVI _}1^_«»J t5^_> <j ♦ **< i nil /TJ^- 4jlSv>.a i)_>_-lu CjLaL>o1 JUJi^tHJ _J-<3-u1 
«___Hil>JI t_jLoL>-»j ijJajJI pj^5_i j I Ju!AJ t_ i\j mi-»JI I -j^lu" __g"Jl jljll ___ r J*J 

. dilj mi->JI jjS"j c_ !JL>J CjLjVI I __ 5 I LaJ ___H-JI 

jjjjiJj Lt-aLx ^Ljl^j 4 1-4-*-* !>*' ^^'tI^tP SjLo _J^t _jl (3. 1 ' " '- 4_d •*• * gaui ^ 
____i i.*i{j_< ui? (j^-"^ dr*-J SjUI ojut i.~iiilUl lil <Jlj 1 Liij__i~. _jjj SjUI ojut 4j 

.(jLuuVI Juc a}1£UI 3jJ IjjJus (jjSLlJ cr^' ajuill Jju>JIj CjLiKJI liitj 

dit j ^ 4 1 mi* L_jJLa __;H>JI (^SLSLtl jm-_> Ji-I j jIjJ.1 ojla c.SIU? I jl Lol 

i_Jjjju1 * ijl 1 nij j_i 1 11 tl Jsai. JJL>oj tCjLft- LLt~ j1 _J^j>o /y*-I1 «U^jSJL1 _JjL_u_)J1 

____ill 4-2j_)JaJI __A OJL&J 1 "j a ui 1 1 jl __)__< i"i"tl CjLijLlJ dJJj ___ r 3 JjLxj _jH*J 
dJJi J « a" LiS" i"LpJI oLoLSLtl l\ ma.? Ji-lj SjJjJJI ^psLia-Vl L#j Jjuij 
pi »Ia ' rt j CjLsjJ- 1 ^' 1j ____H-xjlSJ I CjLo_jj3 _JlLa i__£jj>. ^1 4jjLui_jSJ| _il^JL 1 _j-a j-uS 
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(J^e-JI JlLa (djiajjjl cLajLill dllj mi -»J I a£1ajS jlj^l 

• J^JI jf 

( _ ;r ^ (j"i j »" dilj i^i -»JI oj_a ^1 <_ajijj(_L! (j-oj 
(^ (j 7 i j <" J-«-i-!l 5JL>. (^ t;r ^ '*>fj^ cjLk-s-^J 

^t (—3 J I (_^>J 2l (j-LsLj (—3 I Jj* u 5 > j iS Cj \j ♦**( 1 11 a 

aj—it jIj— at (jl j «l CjjLi (j-a (j-Ji J-Jsj 

*Li^>L>. CjIjLJuI 45j-& jjk jU i«" 1 11VI (j_i>^ L ^d> =t -V 

iJjsJjl I (j 1 .1 rt J (jt^' *— '|j "+" ' "^' (j -0 -^-^ O' LJ-^J-J-! 

i_i-jj!j-<-u (j-o (JjXjj (J^e_iJI 1 # j i n (jjJI u^M-iJIj 
diljjj iaIjjJI (^Ic (j^al jJI A^UaJI L&I uiitJ 3 j< uiTLa 

3jLc (j 1 ?. j <" cjIj mi-sJI (j-o pl^J^I oJ-4 -ilj-al o'- 3 

h^jIj <" 1.1 U jt L^LiJI j>JLA (Ji-I^ (»Lj a}Uo (^3 
(_£j^>.2l J-J-4J (j! LtljU>.l (_^i^. ' . ' * ■ aj J^S 'LJI C"^ 5 * 



IS 



»Uol|SJI 6w&l 

. A It uuX\ (j^l I 11U aJJt j_<JLfl> J)J Cjlj_a_a (Ji-!j> 

jl * J ''"*" ' "~ <jJ ^jj mi >J I CjLcaju>JU aJJt J>ljJ3l (jl tillj (j-^ cr^y J 

o jut ju>-V <j-SLaj (j-La idJJi dj^ljf jJ (^-l^- i Lg-Ljj Li^ls oljLi/VI Jj>Lpj 

jf tTilj ■»" 1 .1 tl (Ji-lj oLo^LJ.1 J-iLp ,»LtaJ (jf I JL* (j-tfJJ idi!L>JI A^UaJI 

liJLut (jijS^j jl ju Vj . ( JLjIl>.'zI jll«j •» j 1 aj iCjIjLiVI (jjjjio <j^ Lj^LJJI 

. jjjlA I jj I A^Uil I I ) * w ' a w ""- OLaaLtXI (J >Lujl ■ .Uly.lt •» l.-Vi^j-^. I ijlj . ..J 

JL9 dilj ul>JI aJJb (jrt-> (Jl i-qjVI sLaJajf <■ 1 1 ml (jl »l nUll ^j*-*; (_£lj JLSj 
(j^_4-i (j-J-II Oj J I la "' II 4-j-jI_i-<i_lSL!I JiljjU ^j*-*; jlj-S| j 1 1 eajJ LaLtiu jjSLj 
I JUt (Jtla jl 1 'I i"i 2 J . La j_a I j I JU-oV J I «l-ij-«-a 3_aj U (JLuajV Lj-al JLa-"i .il 
oJ_fl> Cilj a «" 1 11 a jl Lj)^L>- (_ ;r ^ j i*m<U !_yjjz\jj\ A^UaJLi jjLjJ (jJ AUaJjl 

. Cj t 1 iii -»J I 
jl (Q-^-I (j-\-AJJ im^Dj-_i]1 IjUt «L^_t-a CjLuI (j-a Lujo* sLaJjul (j^-aj JL9j 
l^o-aLaj idil^ 1 11 -»Jl 0j_fl> p'3-jl (j-a p3-J (J-^— > 4_t-aL>. 4_uLj_a_p *j a "■ ijJLut 
oJ_fl> jlj_<-ul (j-C ' a uiSgJ 3 LtbtXlj ^ Laj 1 ilxjI d jaUtl i—sjLxjJI (j-a*j p! jCLiLi 
4-j-iL- L ^a- o Lil CjLt^JJ ^j^** 1 (J ' ^** (j-a Cj2iL>J1 M-ajLJ (_3 l^a-tSLajj t2j a uu\ 
.(^LuijSLII I j'J^j" (jr^-J * 3^^ l^J^HJ O^J"*-" '**-* Lr^ 3^aJ V*"."U 
LgJSL] a idllj mi-»JI (j-a 3j)JL«ILa LcIjjI »l aUtl sVjjt ojL>j CjJjLu JLSj 
^J J caj>J I d 'j^ 1 ■■ 1. 1 i i hi l11j!)J i(J_a_ul CjIj a*"i i na (-1^. 4l2LX 4_fl_t-aj CjjS^j 
4_tjLLa J j ' ■■_' 4Jl Lo 1 jl£La (_p (_y3 j i"i"i i" ( _ ;r l!! dllj mi-»J1 j>JLfli J>ljJ3l (jr^C 
.3-flJCL>J.I 4jiaj«II (_jjL*jJI *Luf 4j-aa-iJ! Lf&j-*. ^ J-«-iJI J>lj^f 
IjjjLs JiiS idjal 1 njtl (jjs ^^ (J- -^- 'Uai. (<i^jjL><-i ( _ ;r 3 si nUtl ^jrU-ul JLSj 
|j_aLa («_i i(J-«_Lt! CjVI i i"i p 1 ii-v (_ji^. J^J-JJ Cr^' ^J-ill p'jj' 4-<-uljJ-i zjl 
jo_5 i L^la (J^ CjL^aia-a l^a-jLa-"i 1 11I j 'uJj-i- 2?l J-»J SjU>.lj JtJutJI ojut (Jj^ajj 
dlVU uJI J)!j^l dJI 1 na^lr iSjo. (jlr cSlXL J^CjLj^Ibeji jjI 3j-uIjJ) (^ 'j*^ 1 

.(J-a-J! ij m" 1 1 1 a ^ 

i L^lLc t_ijL*jJI ojut *Ijj>.V cjVLi-JoJI J>lj-3l jLlo^I (^ 1. 1 j 1 nil jljvjjj 

(J _ fl ) i^jVLiLJJ! oJUt jl LaJi 1 !j)JLC J-aJJ! Sj a «" ma J)!jJ3l j_^l Lgjl (^Jl 
^ I r w j*» I JWjJj iSj a<" 1 nU ^yfl 5-aL^JI JLax.^/1 i. . Ir Li aLlSJI (j£. 3Jjj-uiXI 
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jj,^-»tt L>-L£l>.I Lajjiifj ij_olj^LI LSI" Sj o->~ r m 1,1 oJL* jlj^l ji^l k. i If VI 

.=L>.J (_Lol Cr^ ^^ J.' i » "**" "jl* U (jr^ 
pj^IL) jjJLJI (j_a j j U " rt A LLaJb "_}j)j-a L^JLi (J-a-<-ll -ilj-^l ^ri-*-** jr! - * 1 -^ 
j-J-C JjJiJI OJLA i.ilt* I O-iLS Vd>^ ' j^~ ( _ ;r i>-J • Lt J i ii -v «ljj>-l ;<-J-aj>- u^ 

j_uSL!l i_3jju (jVI LuSDj i I'm »"i L^jjljLs (j^. J-^l ("d^ Vj ^ AjUjtl s^jlk^ 

Jl .^."Vl /-«! j 1 -i ^ (^.a ajlj-"i in* (_pJI 3_uLuijSL!I jIjII <jjs jjjl«J Ij j -^« 
■ Sj m" i .I U ^1j-3l ' * l~ ^» « jj-v JjLj/jJIj o La j U L I (JjLpj 

4jJLjo mJJJI j_<iiLjII jjVI S^jjjij i JJjJI aJJt jjicL. i_3jjtl!l ^jf jLSj 
lLL) j Lfl-*-Lc A3J2J (■*-"' Q " ' "V' ^j^* ' ^ ^ (J-i-a^HJl (_JI L^JLq (Ji CjLjjH^s_a 
. Cj 1^ iii -»J 1 (j_a 1_Aj-lC (j»a L&j-j_ajj (J-a_L]1 4£j_a_a J>j i n i m£J-11 *_i1jJ1 a Uaxl 1 

J_«_iJI I j^j~.' tPJI 5_uLl«jSL!I S^UI lillj ^jjJI ajjt cjljlj^l (<utf (jjsj 

JjJLso (_ji^. LtJLcL^jJ C)VI i Mill ^LJ^ AjLy'ii ii" (_^lllj Oj-J-"' «Lul (_p3jVI (ji^. 

«jjVI 3^Lo» 3jLc ^j « i im (_^3 dl! jdj j-^V o^-° <j-° L^IlSlLiI *LJjI L^jtLsol 

j^c iijjuj i— 2j-*J Vj £LuLuijSL!I ^Ijll (j-a I ta-tia. OuLS Lxjj-3 «jjVI .}ljj3» jl 

.(jVI ^^O- L^LJ^>J 

^ys\ j£lx\ (j_a J-JJ^. (-^ 4_"_l"_>JI (_3 a JL^-"i i n" «^jVI _}1j_a» (jl (J-\-j" J^2J 
iJr l\ I j «'« 'j CiVU Mill Jal mi'i S^Ljj (j£ a jir"i i n" JL3 w j'a J-a-LlI 4SLiaja (^ 
«^lj_a (^Jl CjVI i ui II 5_jI J_A (^3 aJLJt'i in" Jl^ L^jl Lo^ iJjsjlII <j-a JUJ-a 
jLJujI (jr-A sLjJLJLII 4 j i ii j^jJI L^jJLjLs (j-SLIj i JLjJLjx (_>ii^. «I_LJ 4jjj/l_La 

.cljJiJI ii^Ijji ^1 dlVI i Mill CjLcjjiJ*-a 
J-a-iJI (j_a (j^sLs. pj_l w 1 C ^jVI -}1j-4J 4uus\J>J\ t_ljL*jJI Ojj^>.| J^J 

jljj.1 ojjt ^1 i_!jL»jJI ojut (j-a (ji-iJj KiFire Ants» «jLlII (J-aJ» (<u-uLi <-2j-«j 
La JU£.j i<^J_a_u1 5jj>.J_a_) 3jj^>-jJL1 p- jUI 3j-ju ^J • eajj «Lt-aL>. 3jLC d La . u | aj jj-^3 
(jl_i 3jLc liili (_L»-fl" (j-^ O^J^' C"^ J- 1 "' JIJjO » ■'-->" (jl 4laJJI OJLA JJ>J 
CjIjJLS /j-Lc dJUii (J * aj (r-Aj i l_Aj-u_u *Lul 4_lo1>J1 L^jj-ju (_pajVI jngn 
(jl dJJj (j^, ^ljJjj A J-jVI 3^La (j_a yi m i<> IjJ^ ^J-* lP ," ' ^" *^- t ^ tJ d * ^"' rt 
(Jj tj a"i i ii a Jaj. 4jjj» (jlr (J5^i ^ O^J^' <j^ f ^JL«jJI 4j-Ltaj (_g JJI jlj^VI 
j j it- "ill ,-<uJ3 4_j v ^ ■■* ' La I J_A 4_1_4_UI ' flvxtaj g| 1 1 imj » U .-»", t I Ja_>JI iLi_u^ JL>. Lj 
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>UftjSJI 6w&l 



pj^**' ' ■■ q JL>.lj ■ la3> /^i^. Jaj-iioJI (j_a «Lc^_*5J?e_a aj_uj-j LaJUX. L_3j)jJtil 



« La S " 1 I tlajjl I JUt *_U^jj 4JU.LII ,»Ll3 ^ w ^j^--tl (. , , , „]\ i_2jjij 2j 
(jl J JLu (j^-lj ' J ' *"***' rt ^>"ij ' La3. ^LuJb /jjJ^. ' ^ * ' *aj (j-« 2t Ju ^>J 2l 3j)La (j_a 
Lwj Jj ijjVI JiIjjs (jjs 4-a ji>-"i i n U 3j)UI AjuS ^ j-3jj ^dilj Jajj 3LaJjl 
t_4 lalLaj, I JijJI (_;,!£. 3j)UI tfjut j^jJ ^djd * Lp 3 * t ^-'- i J*^"' CiJl^ 
J)lj_a (J I g »" i .il (^1 (.g-SjJ (j-^' t_iLjjj/2l j^c (_)»! i n"h (ji Lot LJ lAj 2j 

S» T^"! 1 Jaj>J I 1 J_A f-^J MJLj-Jl jj-<2J /jy-f-^J 'J-^' 
3j)Lc iliJi^eJ I J-ft (jl JL^J.1 I JLA (^3 CjJj^.1 (j-JI CIjLj/IjjJI O-ujI Ji2J 
jJLkj La J i r w j a i LjJIj^j «LJjI «l JJlII (jlr CjVLiLiJI (_£JoJ j-i-»j Lojii^. 
JjLHj i I fl i ii i-v *Lb2 «l JLC. 7r I i r^i J J-i-l *(j-^" U?' J' £ ^- a ^J '"'"*• (^r^- ^J- 

ij m"n ii U ^1 jl (J-«-iJ! f-«->«-! (j^-° c^l SjjjlJI (jr& IJuj (<sj Lj^l^ 'j- 1 ^ ^-i- 
. j_jj_>JI »Jsj_U I j_a ( _ ;r i *l jJLII (j-o 3j-3j Aj^-W - i 'j-^^'' ^-i^i J-^*-^ c^ 

j-j^l 3j)La *_ua^_j L$jJ)^£. ^Lui aj-2j iJjjjJaJl cUm i ii n £j_& ^J LgaJ z (_1l>.j 
3} o»"i i n U f-^9-° (jJi u ' *"'" (j"* 3 * *' t - k -*-^' f-^3-° (j-* ^LjJUj- lP^J^"' 7c-La-m iy-^- 
c-^s-i (_£JJ1 7t_irt_t-saJ I Jjjj-Lajl ' S J j 7~ rt L)J-^ ~>ri-*^ '-*' q ' "J ~^ CJL9^-* i-djjuj 
.«|JL«JI J-Sj-o (^J (JjJ^J^J! JJJJ (j-o (JS glSl i in (ji 
(jl I 1 a ij-J^I J>lj_o j se i I JLjJ_Ju LjI JL>«jI i—sJLaJj diz\ i Mill (jl jJLjjj 
I J_A ^tt-i 4_uLaiJ ^JJ ' a ' f-3JU-3 (-r-^" i ( - P =) J^' ' L^^" "^'Jr^' 0J-A J)^>*^j (j_oj>u 
^jJI »U;"I I (jiajjVl ilaJJI dilj) d j uiJ (_g JJIj i4^ JU ajjj,jJ.I » U;il I >U-^II 
^£, LjJLa (JjS iJ-iJJ '3 £glj "*■ ^aJl t3d>^' ' aj^alLLa ( _ ;r 3 jjj-il *jlj>l ^ « i aj 
. ^1 JjlII f-^3_a (tJI (J ' eaj (r^>* 4jljjjj d jlr j-u_aJI 
J_«_iJI i£j_«-j^3 iL*jlj) I jt\->l\ ^pJI 3j_itLIaJI lillj I -' j mA; dilj) Jj«Jj 
Cr-*j3 •0'J J -?^' (_j ' r Jl O^J^' C^"^ *'j J - u '(J 1 ^*. 1 *'j_3 ' <3 '<*<*.' La-ilJ) j j i ii" 
sLaji>JI (_^.aj • I Ji ft J I taj. Llij_uj/ ^a ^-pJ UjJL^J JU jui AUaj ( _ ;r 3 liilj) (Jjiij 
«_jjj (J^s-iJI -ilj-Sl (jLs i L*ja1j Ij-al ^- j i r> I (Jj i(jVI Ijn ft j oajJI I JUt Jjij («J 
.(jj^JaJI J3J0 (^i^. JJ^I 3-SLo (jpo » La 5j ' I ,UA^tl dilj) 
4iii>. ^>J2l 3j)La j>J)Jljo (_g jdl (jjjJaJI ^-JJJ (^ JJI i __J_*a !e_1 1 i—Sjjlj Jj* (jVlj 
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jj'UI ±\$o 

.Sj-jS_fljj Ly^-3 i)3^ l£JJO J* a i «bl a I 4«ClL>.j (j_o c^J-*^' 

(J_o_L]1 L#j ' Ja LgcJ /jy^Ji 4_uLui_jSj1 5i a ■"■ ) I 0JL& j1j-i_ul c.JAjff-**< < uu (j a qj j U 
j-j 2l J)l^_o f— ^"^ Lr* 3- ^' £** ■ * '"' (jl M-*- tlA-p L^^'-J ^^LojU U L$J (J-SLQjj 
(.^Lc J)lj-U ojui j_£jj 4j>-jJ) (^i^. Lu/Lu/I J-«j-«-J I JJt (jlj ii-L!ljJ)l jl (.^-C-J (JJ-S 

1^_oL9 jCJ tClzl * i till (j_o (J-S-iJi -^'J-^' ^J^* ' (J-^J »' ql»ll ^j^* » aLs j^J 

^c gUj 1 1 iillj Cj z 1 * i till £j_& 3jj>.J_4-i *-aj j-jJI SjJlJI CjLj^Hjs_o t _^a^L^"i ( uLi 

*_LLa_i-ga-o J-J' Jill JLx 2 3 jJul 0JLA CjLj^Hjt-a l^oJL^-" i nlj 'J-J 2 I 3j)Lo jljJSl 

'* laJLILa. i U -s. 4_i_j_A tyi£- (jt-^J 2(1 7t_Laj_u /^i^. jjVI 3_}Lo f-t-aj Jsj^e-ojj 
iJOj-J (JJJ> J-J^l I JUt * jTn CjVLi-JoJI (j-o 3j-fJ^ =Lc.jjiJ*-a (JL>JI u^ Cj-oLs 

1 J_j& *_ .Lu Cj 21 1 * i nil OjIS 4(_£jj>-1 3j-o L^jJl -i^J^J (J-O-i-11 3 >s 3»"i i n a (j-o l^-p 
(jjj) Lgjj <!<" I no ^1 J^aJlll Sjjl jJI OJU* lJ !£ J J I ii"j ij_lSLaj jl (_^.J (jjj> JJ^fl 

.Sdilj) (Jjlij !j>Lt <-2j-«J (jl (jjPj ' L *t!^ Us- 1 *cH-" Cr^ J-"" O' 

2 4jj^c Sj_aUa CjjJU>. ^1 (.g-ijj ^p 2 1 J>Ijjj j_i^3 Sj)Ljj (jl i La a. a I JLSj 
CjLj^lL»_a jj-o 5 > j iS 4_uii V^J J-ulS t ^J_<j_(J 1 d)1^ o ♦" i u a ^—5 'J-^'-J *] ^J^A^o 

Sj q»"n H U aJJb (j-o j-fJ^ p i u3 =L*ILj£ i=Li£.Lu>JI SjLa^JI 4 > nn La (JL>JI ^j£ 

ij a<"n ii U (j-o jji-VI -i ulSJI L^jLj cjLj^il>J,I ajjt oL>o! ^^ LJLo. I 4SLU! 4-k.oj 

Jl)JL»Il^ as ti*~ i nil i>J_A 4j^IL>iJ (jl * .J Isali i ■■" LciX. 5> o***i i nil (jls i u _M JLcl SjjLjj 

.5_j£.Lu>Jl Sj^a^Jl 

i_3j-jlj (jl j la j * * 1 (j_a (jlS (jlj iJ-J^i I Jli^-o c_ i_jS^j (j VI (r^>- *— ^J^*- 5 Vj 
i_3jjlj Lo (J^J • (j^Llc-iSLII (Jjlitlll (Jj-k (*JJl2j Jju (_L->.L«JI t_ujill ( _ ;r 3 dJJj) 
i^Lj^Ja L^Jl£La (^yjj w S p V L^JI (^yJuLAJ Lo JU>. (^1 SjLJa 3jLo L^JI (jVI 1 j '"* 
J)^>-j aJJj «LjI ?e-Lgaj| LoS idtg^aJl j^aj-oj Litjjl «_^Lcaja jl^jjj Lo L*jj-^_u (Jj 
. L$J (j-*jl i n^. 2 1 (j_o Cj z 1 * i iill (jSLcjjj (r^- toLtl i>JLA (j_o (j\Jt_o j^ojj 
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►UOLjSJI 6w&l 

jjjal 3j>Lo j_pjjj jl i(JL>J,l ! jut tJ& Cjjj^>-I (_^II h-O^*-^' c i mi jlsj 

jju LuL$J JJ^I I JUt * j i eajj i(_p3j 2! (_ji^. ^J * ' <3J j^3 (J^La^uJaVI ( _ ;r 3 I JUj 
•?"-3 ' " ^° r '" ^ Cr^ ' (j * ' ^ J *-V (j-^ '-jjj-'" tJH"i?J^J) (_, i^ia 
I JLlh-1 (jiLaJjj JJ^' I Jut » i"i~ i (»j-2j (jJ-II CiVli uJI (jl dJJj) (_^i^. t—uj-yj 
zl j-jLLa_Ll1 /_ jLl< m^ j1 j3^1 1 JUt *-pJ (jl » .u gall 1 tu z ij_*5_u1 5^ q*"i ina (jx. 
ijjj 2I 3j)Lo j^e_i_U aJ^M_II (j-ojJ! f-oj I J~"*J ' " f-° '-. ' < uLlS 4 taj 1 ■•< 4^\-uA. 
^Si \j j 1 a LgJ-Ia " (jl clLiill * j^>~ ' •■" (jH-!l 4^1 1 nil (ji^. Ij-J^J '^ij-' * <j-*J 

^_a 3_al 1 'I U ojut jujj-j Vj 'j-J^ I Sj>La jJejjJ aj^UI (j-ajJI j-^j i ^j*~*^ > 

. 1 )**( j**( i < <i (j^ 1 11 o~». (-k. 1 la 1 uaJu I 
3j)U SjLjJaJI 3 j ir^LjJI ojut jl i^jVl 5I&3D dilj) J£ ,j-a jJLlj JLSj 
J)Jlj>o LgjV dJLtij iSjiUI ojut 2 _. ^ M . ^ t 3 j,„;tLi lj-u£ LojLc J!Uj jjVI 

itjt 1^-1 j-lc llIJJ) (jSUj idLajUU J^Ljj jl J-«-il! I ^j' a (jSLxj t _ ;T _iJ1 cjlal i nil 
j-ujij jjVI 3j)U j^lll SjLlLJI 2ji^iL>JI ojut jLa idili <j-a (j^iSLnJ! (^i^. Jj 

5> q***( i nil (Ji.1j) (Jl ' eaj * I CjLlLsX. ^ la j 1 ■■ /^i£. J^.Li_uj /^-<tj i Lgjlj-L4-d (Q-Al (j-« 
(_P=j 2I •» u , „ I <- L^-iLSj a ji£.j j-J^< I 3j>La jyLLaj 4X,j 1 n'q , J_uS JUx ^1 
' J**' * ' *^J jl (J-4-t-Ji -iljJS 2 J). 1 ' " (T^Jl 4_4-iJUiJl juVI (Ji.1 JU jt-Ls-i «uj^ia Sj-LiJ 
JJ3 j>SwJ ^-^jj^SJI jLjVI jV ilLIij i3JljJL>JI jLjVI j_a i3_SjLj/ Sj_i3 ^ 

.(Jj^Ia (j-oj J-i-o < * 1 ()~n I J CjjJe-jj 
dlLaj I » U (J^s-I J-J (»J-C- (j5-!J LSA?-' *-4^^ 'UO-^ ^j-i- 0^-* jl iJJlui Vj 
4 i i (i (tu (j-ujj (j_a CjJU*_j jl (jS_4-l La *_L4_ij 3juJ_>JI CjLo^mi »_a «L4-lJUiJI 

. juju>JI .ij.^tl *ljj r>i=j tPJI cjVU Mill jljiaV 

jl jJtjj <icj_<-u (j^s diVli Mill J>lj-3l (jr^. «_il!Li J)jjlJ mJj^>-I SJ-lo tiJLufcj 
4_JI 'j flj (_gaJI *l JLiJI jl JLLuaJI 5_uij»1 jl 7c_Uajl JLai ijjVI 3j)La j-jLLj 
idlVI 1 Mill I j « I eaJ (jylll JJ^I 3j)Lo iflLo )<_o LjJ)jJo Ljjj/L(J fc_i 1 ulxij iJJ^ll I Jut 

3j_aj (_, I f !iLiJj) I Juk jL^ iLjJLc jjVI 3j>Lo jj^jj jL^ L*K 4Jl I jut ^itjj 

.jjVI I jut cUll J)j2j mJJJI *IJL«JI jl JLLuaJI 

3j)Lo a^LjjS Sj)Ljj (j^ (J-«-iJI diVI « 1*1 (jSL«lu ' ^j^ (J»l 1 n~ 1 jl LJ ju Vj 

><_U3^JI I *'jj 1 ^~ I j)l (JJI 1 ."ill I JUt (_^i^. MjLj-VI (jSLx-lJ ! L^-i-« Jjl''"^ jl JJ^I I 
aj_2j IjjJIj^j «Lul ^IjUiD I j '"" diVU Mill mJJo-1 1 a .^."X" Laju^, j^JLill 
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jj'UI ±\y> 

L$ij <t <" i ii a ^1 SjLjlc j-jj" i n" j<sj 1 1 j i nAxl «l J-ill I JL& (j-o «j^>- pi Lalalj zjl 
. i_al uuS VI lj-#J &j ml i ii U 0JL4 -Slj-3l ^~i^i J-^-^ 
(j^C- JJ^I 3.}La *-i^aj (_y3 JL>.l3 (ji>- 3j>aJ<JI *LL>-j (j-3 sLLa-LlI I Jjj (jl Laj 
- la >JI I J_& (J-i-aJ i-dj jjj i LijSii (j' (3. 1 ' " ^^ * la 5j rt ■ laj> «Lu_A (Jc (^paj 2 I 
(j-lJJ ' c ^- a Sj i"i">. jl S^'C i nil .iljll (_>^ulj (jjSLj JL3 ;_£ jJI «l J-iJI j ) "->" (j-u 

. 5> o»"i i ii U 

I j Co 1^- jt-SJLiJ ijJ^fl 3^Lo =L»jIj_i CjLjjj>.2| diVU Mill j » mi" LaJUcj 
^xll Sj ul>JI (jl i la a. j I JLSj . si jJLlI j J • •* a oLsol (^ jj 2l I JL& Jj>3 3jjL-u 

(j-Aj t Sj g t~ i nil oLsol ( _ ;r a sd^Ls j-jj" i ii" i^IjJlII (jjs L^lyLfl^ <j^ J '^--' 

sLSI 5-lLs^I jj^/I S^La ^l 4-iil>JI L^jJLC. (j-a I ^j''^" iiiili J«^" LaJUc 
JLso V jl «l JjlII (_j-lc J La>j (jl * J '-**"' ' ■■" 2 (j^' 3j mi -»J I Lai .3j^4J(JI 'Lb-j 
^jsI 3.}La ^l I'm mi ' ''J''*'*' (j' tjj- 5 ^-Q n»"i i ii a ^l JljjUS isliMj La dJLijt 

.4JLaVl 
I <K ijjVI ilai. <LjL$J J-ic Ij^Sj si jjjl (jL^ 1 11K <JI dilj (^JLc (_upjj 
JlXC dJJju .iljlj-jj 1 1 j . ..A'it cLLa i^.jk" (jr^ J ""'— ' (jl ClVU Mill C-ccl tali i "I 
3_}La j—jjijjj j-JLuLl x_djj»jj si J-i-JI (j_a L$HjLo3 (-r^- J ' *""*" ' cH"^ Cj 2[ l * Mill 
Lx-a Sj <i" i ii U ^jJl L#3j>ax. sLul CiVI » Mill aJJb (j-a (_p cLfljjiaj Laj jjVI 
. J-flJj (jl j_Ll3 si J-«-!l j J '^ a ^jl\ t—lLtjJI (_jic Ltj_LC X-3e-Za 
dlVU Mill JJLC (jl J-so i ^Liill (jlr «l jjJI t_!jLaj Lajjc 4JI ( _ ;r ^jJLjl (j-aj 

dlli (jyicj iO^^JI Jjlj-aJ -il-ijtJ £ *-^° ' ■ '-"^ ' O"^ J J ' a *** ^ I ,* J^*~ ' "~ ^ L>^' 
3jLa j-jl I m mi ' ^J'^ 1 " (j' (jj-^ 5^ a*"i i n U (_JI Ji^aJtJ Cj z 1 * Mill i>J_A (Jli-a (jLs 
i«l jjJI 5_l«£ ^j-aJsLu x_a LjjcjjJU (j-a^Lilll ^ jjVl S^La 2LsL^ Ijjls ijjVI 
(^jJLa. sil JJLlI J^J-a (^Jl t_tjtjG (^lll CjVU Mill jljLcl diljd L«jj (j-a^LlIjj 
aLj-SJI (j-Lc CiVI » Mill (JLi^J jtilLajj Cj^jJI JJJ-aJ LuL^j ^J^l 3^La jJejjj 

.£li»~jjl oJL^J 
jjlllj lJljjJI (_5 JL>.^J (r^II ^J-* 3 -!! ^J^* ' ' (3^'- J - a ^l ;» '^*vaj| d j 1 mm Li_tS_4-ij 

«cjL9jlLI » ojut ju>.l 4jL^J ( _ ;r 3 £$j-u jl 5jj^ cjju>-j liLs i«J}J-U » (<u-uLj i_3jj>j 

3_jL^_i (j-a (Jjj^JI (_Lii lil Lai . Sj^jfl a cLUsjl CjjL^jj 'l-J^Lc «\i>a«JI doljijl 
N 1 j " ~ • •" J a 'Lj-Lc- jj 1 nil )<_u-«-!J ii_k3ajj 4£a^ 4^j_>JI (jLfl 3-^' '^*-* 
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»Uol|SJI 6w&l 

.J_a2l 4_lL$J (_3 LaLaj f—iUSB-S (-r^* H!-*^^ ' J t _ > pul |"|-»JI 4_LLaJuj 

/J^- J-J-i-uJ (J_a_(jl (j-a LLt-a Lulj 'M Lul (3 .' ' " '- c - >3 Q ""**' ' ■■ ' (jl LLi£_4JJ 

j j i hj (J-a-JI I Jut (jl liDj) (^yJJt^ o^-' " > '^ > ** ,> 'l (^ jl JL>. •» t-» , „ (jjoi Ji O^J^' 
4_£j JLjj «Lj ^j ■■ se 1 (J-s—LlI (j^-Jj '(j"*"" 5 ^LH * r^J-^^J^ 3 (^J^* - * (Jd^ 3 Lr^ J*Ljl3 
> jjjj J-a-JI ->!>2' (j-° brhf^ t-iJ-C (jl LLLajxV I jl diljl^ i5j^sL>JI 4I2jjJaj 

ij\ in II I jut S_jL^J ^ Ij^aj sljic. udLLt (jl dili (^-ui-a (jLSL! 'jl mil I jut 

I jut (jLa t jl i.iU I jut 3>3 uilj^eJu J-a-JI ,j-a ^Ljls lj)JLC (jl LJJ^j-j I J>l La-y^ 
(JjSLj (jl Lalj i_al i"i*C" i iiVl 4l»-j «JU (^ (Jlj La (jaSLj (jl Lai J-a-iJI (jl (jyJ-KJ 

.SJL-vjJI ojut <LjL$J (^i^. J-lsI jls 
pj^juj J-J^fl 3j)La (jl (JI_>JU I JUt (j^S Cj-Jj^vI (jj^JI t r J J^ 1 *-^' Oj-Lo JL9J 
w I c Ljjl i n" a (JjSLj Ltj_i!ijj (jl (_gl ijJ^il daa. (J^Ia (_^Lc MJ^LCla 4-2j^la-] 
J-J ij-i-l «■>->• (^-^ sLiiitaj 4la ? jj>- (^ 3j^j-a (jj£j V (^-#3 ijlu-Jil J_aia 

•<ii>^' Jjk Cr^ 1 ^^ U^djj^ OJ^d 

Ltaj. LuljJ jjVI j)ju»o ,^111 5jjLuijSLII 3j)UI ,jjj (jl I ;»U*. ,„t LuljJj 

JsajuIoJI 0jut *_ujj>. (jl LuljJj i«L*_)Lu_a Jajulu SjlC (j_a (ja£jjj La_Laj_La I * La 5j rt 
fc-jjajj' I Jut (jl lLLiI/ Vj ■ jl i nU (Jjia (jr^C '*! a ' "H (j-^J (Jj^aJ' Cr^ ^jjl ' ""a 
lei i "J j j'*» i LaLtJ I j i nj'lj I i>ij-g. Ajliej jlu-ull J_aia (jlf j3^?l 3j)U (^sLdI.1 
(j^/ dllij i4HjIj 4cj i imj JJjj jjjj) i_2JL^JI 3^tj JaU! diVI i ui pLajJl (jlr 
Ltjuitj (jyjtj :dlVI i Mill OJUfc a Lai j_iS^lII cQjLi Lajlj) (jjSwi^j2l 3 J) La slitjlj 
(_Io* a I Laj )l (_5 ■ La >i 1 1 1 JLA Ly-^- J J ' "" d ' La-° J^-^' (j " -^ * * ALa^l (_JI 

.jQjL^J (^Jl ,_Luaj 
jl in 1,1 Ja ^ 3j-^ J-^J-^z! J^*l *- i '-'>' JL»-iII J^' D^ ^J j^ 7c_Ua3l JLSj 
. JajJI I Jut (j£. Ll>-jj>. I jl 3 Lai (_Loj (Jj Ij-jJi^ (J-2j j_o_pJI I JUt (jlj . i U Va 
(j_a ^LSjj ^^ 1 c j-j_>JI (j_a jqJuoj I Laj> *_tia_) Lul I *jj i eaJ jj tiJjj) fQ-^ (j£Lajj 
(j^/ diljj lj)JLa^s (jj^d (j-J JaiJI ljut (jl jj^JI ( _ ;r Lc ^j i i n'a i fiT ir^ill 3'jj' 
J^Li. jl iVnVI ( _ ;r 3 jjjJI IjUj dlljdj , 2 tj ^ , ..< j_jjJ| u-ij i"i"m I 'use uaJI 3jJ 
J)JUa_a j-j-C i'l j a in Jo a. ^1 3jJi£ JUlj «_ijJI JaiJI I JUt (J^ieJuj '3jJ^' 
pjjjl (j_a 3jJ w ' ** J-H* 1 ^' (S-La (jui-a-lj JojJI I Jut I i a i nj lj>l Lai .joJLiil 
I Jut fjo-ua "j <i£j^< I Jut rr j i n i (J^L>. > i"i**i 1 1 (jj j-aj>JI (jL3 ' J J AxtaJL I JL»J>JI 
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jj'UI ±\$o 

.ojljCLa! 
J j ^,^11 JLl>JI (jjj-^ C^ (*J JJ C^' M^J-" J-^ 1 *^' J I 3.}La d j uUJ 

iUj-kJLI flj-aJI (^3 j u,~< a V jjVI SjLa (jl I jut (j-utjj 'JrP-^" JL^I cr^ ^ 
J_*_) L_Aj^s_u jO-U (-r-*-*" ^Ij^Jl C"^ ' '^-^ (j-^ ^JA-?"* w 5 U (Jj tjl i ulLl 

ClZI * Ml 4_l^ J-U-UJ (_£Jll1 <>L>0 Z 1 Ji_0*JJ Jj Lg3J 4_Lt-s3l_>J1 0JL& (jl l ; ll"l ZJ 

u>L>«jl J^ ^^ j mi~ '<" Vj ' La >J I I jut (j-C l_g_La j_l1SL!I 77J->^ ^jj J-*-^' 
. AUajj da I i_Lgaj I (j»a «U j\_ujlij La (J-a-iJi 5> a »" i u a CjjJLiJj 
(jl JJ-jj Jj 1 3 ri I" -si 1 (J-a-iJI p- 1_9-J T I j a '->" i ■■"' (jyjJI JJ^I -ilj-a 4jI uiTu Vj 
i—ijLsjJI OjjjI JLSj . 4j <Li-aL>JI 5_uLl*jSLII ojljjs 4l J-a-iJ! pl>JI (j-o p>J J£ 
(j_a *L>.j^-**< lull JJ2 I -Sij-a (jl ' la a> j J J-ii3 t j J uS JL>. (-Jl SJlcLLJI 0JL& «L»_t-a 
(j iii-v (_p (jl JJ-JJ (JJ J-^-l (j "ty -i'j-^l (j^ J-^P * Lr 8 -^' (j-° ^° (J " '> JJ-C. 
vijjUa_j V I JL^Jj . L#j (J-aLtJj (jJ-II d "^ sella ■ * aj 4-i^sL>J! 41«J 4l (J-a-Ll! (j-o 

jl (j-\_CjJJ j3i I laa* * la I 5H * Lajjt£. £aj (_£l (j_a i ) I IvJa-tla I (r^>- jl La JaL> 

p j~~ (_^ j a ~ i iij Lj-i-a (jjj>3 (JS (jl J-><-i (JJ ' 4 ii I" -»J, I (J-a-Ll! p'J->l (j-° J^&l 
• jj>- VI (jjjj-dJl jl i ml 1 j * i"i l (-j^>- jl ^1 L) (--^1) (jl (jj-i (_)-aL>J1 ^jLuLd 
4JULL1 I i J * a (J^ p K~n (jljlj^ (JjLojj LaJUC vijJLxj Jl^ La IjLA d i uug 

» j'^"" ■■_' (jLcajVI (jLa 'j-fj^ LLa 3j-^' <1>^J •j J *'^'' 4JLJ -i j aj Vj £b-aL>JI 

(«Jj(j dilj ul»JI ^lj-3 1 j I (J-a-iJ! diVli i"i » -lLu i ■■" (J43 i«L«J (j^j jio I ra-LO-j (jl 

^ 3_ul_LajSL!l ^Ijll oJl^J olj i^-sJI Jlj?i~iiiil (jLa ilj^i^ iii!i (^a liiAJ 

fiLjjjJaJI d i ii^LLa J_t£, JUlj La_i3 (_^j-u_u LaS «U-a Uv j\Slj-a (-^J 3^JL»-a cLjjj-Laj 
(_5 1j_Aj .CjlJa^vj_a (j_a L^Ja^>. La ^_iljj «Lj_>JI CjLul£jl L^J rn uU (-r"' 

. /a- j - LtT Jl (j_a p^-ili I JUjJ ?c a 1 u 1 jl « )&lla-l I ^iSQJl CjjJL^j -r aim (jj 4 Lj-j JLjj 

pljjl dJLLa (Jj idaia (J-a-ill 4£Jx-a ^\c jj^I jlj-a aIjlJ-". .il 1 kSj Vj 
(jjjjjG ra-1 I j o* JJ i^L^-il iiill ^l^aJLI ^j^** > a! JU>"i 1 uu AJ-^J CjIj i ti-sJl (j_a (_^jj>.| 

.JjuJI 5JL^ ^ jjVI jIjjs ci iMj.a L»£ 5^1^ 4jj-jJj *xju 
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jVa&WV 4 



>-_j]| 4jjLuijSLII jljll ^Jt jj^l _>lj_a J-fuu V 
jj^-J (Jl '^~ »l '"'I j I 1 c /yS (J-a-JI Lg-aJLa-"i i nj (jjjJI 
L^ajielx^j jljll i>jlifc ( jjijj9»T JJlC. liJLufc Jj nJ-Slj^f 
42jLi!l J-a-JI 4SLla-a (Ji-l-i J-«-«JI ij^'"l CjVLjlAII 

. ajA <a iaJI 
^j^«; *-£.} ^^i^. JJ^/I .ilj-a i_al uu£l JLcLji JLSj 

(jjill 3_oLuijSLII jljll ojut Jilo ^jc iJiure-i-U «LsJjlII 
3Lj^>. (_£ (JL*_a jjJ-j ^j ^"j L-'(- L . t _a Luaj-c t^-ijj 

i— a I uiTial ^1 Cj^itjJI OJL& '"■ gj llj ijjijjl aj a »" i ii a 
(^ aJLJ-"i in" j^lll ^jji-Vl 4-uLuijSLII jljll ^j^»; 
CiVU Mill -ilj-Sl (j-lJ CjLayLdlj jLi-^/l ^j^«; J-iLjj 

4jLlj>. iyJS J-*!!! *UJ3lj_a Sljjt (j-a LcS Lul jjj 
Svi* ' aj| (J-a-JI 5^ o ***( i n a (j I LjJL>^aJ 4_].iL*jl 4_j_aa_jjl 

Lial Lot jJj.oUol J£ ( _ T flCjLi.jLc. cIjUejIj 3£jj>JI 

Lta-Lj-J l^.'^a \\j ,'^^ij ,2Uj,,.,tl ,_jjUci!l ^jjls-Lj 

CiVI » ui II o J_& ,_£_!_>-) j j la 4_i I i i ii t, -*.j 1 1 *J 
I j< I i""j JLsJI ^'a j gjtju ■■ 5JI i Mill aJJt (jl LJjL^aJ 
J^ (^yfl «-3JiJj I j I « -«■" t-iljJajJaVlj pj-i!l (j-a 4-!L>. 
aJJt 4_uL«j (_gJJI ' . 'Ij " uaVI ljut jl£ ^UJ • *!-»•-> I 
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»Uol|SJI 6w&l 

I JLA J 5j 'a i4_uL\]l (j-o *ljj>.| (J^ni- (^ i4JI (jiuUlil « ( _ ;r jiJI (jSLIj i ( _ ;T J>.L>.jJI 
IJjjj iL$j 3Ja-pJLl (J^a-Lll J>ljJ3l 2j^; ^1 4i*i!l oJ-& (j-o 1— ll^Ia-uaVlj pj-ill 

I JUt (jl I " fc -. \l t ijujuu^ll aj <n"i 1 11 U OJLA 4jjslj_a (_y3 LLui^a Lui jjj 
LxjI » at. I'.ttj j A^tlj pj-ill '^J-J- (jlj 'J-fJJ J^>- (^J LJLa-° (j^ ' . '! J ■'-">»! 
c-LLaJiJI (_ya Jjjiitlll ^tr OJl^J iSj ->"i 1 11 U 0JL& t j-a jji ir^i c-t U"a ^3 OJJLs. 
5^ g*"< i nil cl_3=_j1 *_ujj>. Ct-ub Lo-Lu " La 5 a ■ & 11 g La 1 1 1 n I /^-li 4Ju3_(Ju ila-t>J I 
! JUfc (jl Ji^^LLuu dl!jv£ . Llui dilj) ,j-a (j-oJO (jl OJ- 5 L^^* Cr^ uj>*-^" 

Js^jlj La ^juCj-i-uj i3jL>-1j «L^_iaj) £jja J-1S1 w 5 ■ ) jjj ^j, '"^rU pj-oJlj * II 3 La ua VI 

JijjJj dJijU*. ,jH-" J-3lj_lJlj f j-ill 3JL>. w j* ~j c-LLaill I jut (^Jt SJJL^JI 

. L^iii o:K (pJI 2uj,L»JI LgUL* ^1 J^l 4^. 

i L^_j ' La j sn 1 1 (J-Q_Lll ^ j 5 i ^-Jl LaLLoJL (JlJl 4JL4-IJI jj-o jJaj>Jl i jj-uL-o^. 2 1 

( J-<l-tru-LJ > La >J l_J jj_U Lui> V 1 3j-J 1 J p L_uJ 1 A JLC £_£ U-U-U1J Ll jj-ULlJ 1 1 ;gj * LJ J 

Jijjlj /^i-li dJLjjJaJl Lr li-- Cj 2t jL-uTJl (>JUfc cJu ' 1-L^aJj LcJ-U 4 I ^'^ 3 S^JU-UJ-1, 1 
L^_j ^ g aj i _ r lil «L_Lja_jSLI1 (^r^J ij-L^>JL) (j^>-l j^J-Il ^J-^aJLlI ^1 ^jjl^JI L^j 

j\\ 4_LiJ ^j-a ^J 5j *" j La >■ 1 1 ) jl jo VI 4_iLtC ^jl »1 oU ll ^j^** ) jj > aj J^j 

* 11 11 La uaVI L^j-LLgaJ I *j $ La i 1 1 nt, /j^lJi 4Lj_Jl ^jl ^--ul^-i ijj-oll Jjjj-La j^^- L^J-^"' 

^j^i-al (^r-A )<-3JUj (^J-II L^J 3jjL>J,l 4JuilILi a J La »^~t I j ^jj La ( _ ;r 3 >tij_Ll^ 
^fl ' 'tj La uaVI (_gj 1 nj't CjIj_oj ^'j- 5JL>JI OJUt jj£juj i Ltj-JLi a J La i aaj 1 

(jl (j^i-T «L«_Lc 7->l^l tiijjji .Sjli^VI 31«JJLi 2Uj-wt I Jjiill 3x.jjij^o 

ijl » mi" i iiVI (JJj-3 3jij^>. ,_jjjJa j^c CjJIjo jJaiJLi jl jjVI (JLSjjI 4-U t* 
«L_Lj_»_a 4_djjJ;aj LAji ♦ 1 11" < nl (jj)j-dj t 3^'- J J "*~ ' J * <""~ i-r-^' *u-*-^Jl ^j 5j a 
^^JJ d I <i 1 (j_o 5JI_>JI oJUt jjJiLlj («_i L#j aLsja! I (J-«-iJI -^'j-^' jjjk (_^J^ 

jl JLJVI ^ I a " 1 1 a i4JLLjJI diVjl i n"tl (ji^. -ij-ILi (_p3jj_aJ! oJUi (_^-flJ Vj 
jj_aj . «d_j_I t 4 j 1 or jit 'mi iiVl (jjj_Sj 3-^' t3i>^ tj*^ J' (J " *"l t3i>^ (j^ 
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/y-^- t— (JjIIjj t LgJa^* La ^—11 jl JU 2f I I JLA (J-d-u ^j 5j i ■■ 4_Laj ^JS ^jl j^pDjij-iXI 
/J o i"i i (-H-^- lO"^ C^i ^-*- 4 - 1 (j"* 3 4x.j-tuj ^J 5j *j i ■■ j La >■ ' I 1 jl JU 2(1 ^jl dJJ!i 
jJajJLi jl jjVI (jl (j-a cLajLcoJI LuLLajv^La *_a ^^Luj La jjtj i Lgl£ ij nt* i H U 
pLLaJLlI (_£ La_il.i tjjfl L^ajfcjq ^—Ajja t4-Sj-ua Sj-il.} 4m£JjL1j 21 j-a^t I 4_iijJL>. ^—3 

j U >, 1 1 * Cjj * mi /^i-Ii «LLa_uu Jsa-^m j-jJLt-£iJ1 
j| 2 jj u . V> 1 1 cLLaJjl jjl (jlajILij (ji VI 3j_&LLaJI aJJt j-u^iijJ ^cLuaj 2j 
^aLi. pj-i (j-a gLj-ji— t-g— lS SjLa j1j-5u AJ-aj j-La_>JL] j * mi" LaJU£. «La_iL>J1 
J a ill .slj^f f-J-a-=-J jlai>JL> jl jjVI w La »" J L$j . Uj^t I fLLaJLlI ^ j mi" i" 
4JL4III (jlj i(_p3j^JI IjUfc 4j*j^j i_!jLalJI O" t"l JLSj p I La S II I JL^j 3j>aj>.j_U 
3.}La jlj-^Li A3-2J i^-Jvjii. j3J_a jj-* ?T'-^> J V 3 'y ^ ' J I >La^JI «j * ■"■" /-^Jl 

<_a^L>. mJjj>-I Sjlc. (_j-4j 1 1 j 1 ulxj 3j^>-jH jjJiJI mJjl>.I (j-o 4-i^Li. 4_uLla-p 

• ^3^1 3.}La jj-"2 (jj-^' 3 Jul! I 
J-Q-LJl Lg-a JL^-" i n 1 (t^JI jl JuVI .il^-a ^j^* I «L3j-*_a ^j_a ^LaJjtJl (jSLaj JL9J 
I fl" I" al (j-aj ij— <JLi^a ( _ ;j _ljJj>. (jjj CjI jj "-j-pjlUI d Wj i uj .jlj_a L$JI (2r*-p_3 
.j2A J - u '^'jljJ-JJ-"j 'UJ *l~ ■ jtlj '(J^-J-'JL?"' 1 ntlj ijjljlijjjl 

njl 1 n'lVI ^If L^J jj! V 5_oLuijSLII cjLi^jJ.1 jl jIjJ.1 a'jjt q\ <_ujJL!I <j-aj 

*L»-jlj Cjli ^lj_a 4J d j 1 nilLl j y »"l (j-Aj i ( 3^-^ 3 '^' I (jr^- ^J 1 " 1 ' : ^^ J-i-" Xj 
^j_a cLjx^a_a CjLl^jJLI i>J_A jj-oAj Jl) J_>»J La_Lu idJJ!i ^j-a j^i£ I »^. mi aj ^Lpj 
^1 J^s-Lll (j-a Sj n <" 1 11 a x^JU ^^ (Jj 1 J^iill pj-a^>- ij^i JjL^JI J-C JJIj rLi^JI 
Lxl (j 1 -^ JLiil \jJt (Jj«Jj ' alaJ Ij Sj-ulSJI /j j~ I a ^^ =LL*JLa JL^cLi Al_Li!l 

cji_jI^o_i_>JI j^ ♦ mi t^-Jj i ^- J L * a ^ 3e ' I- 4 - 1 tjLcuj 2I t j-^l i n~fc.l ^_j ^JjL^jI (3j-iJl 
UgiaM^tJ? Lila Ijl IjJ^^iait: V LiiAJ Jl L^cLa T pJ > l ( JUJL.a^tLiai 

.(_^aL>JI 4-lLc ( _ ;r 3 (j"h»j 
OJ-A (jLa ijjVI illjL>.l ^ 4-aJLJ-"n,iU 3_uLuijSLII ^IjII 5JLa- (^3 La^j 
Lajjj .4-jJLc SsLiSLi LAjjJLj j»j-2j jJajJLi jl jJVI ^ 4-aJLy" 1 u-ll jljJll 
Lg_i J-aJLj (^lll 4iSLiII 3«LaSLII MjJLa tiJIjjl jjicL. 4_JLlII 4jjj=1II LuJlcL-u 
( _ ;r jtj iJjsJJI CjVLJuI/ (^ rji< *\\ SjLC. CjLaiajj LlCj^I Lul jJ ".jl JU2I jlj^ 
CjIjLljJI (j_a (JLi. (Jjj(_La ^ISLa (^3 ijl jjVI jlj^s (j^ lSJ-^* 1 - 1 (j^' JJL*jI 
LjejjjG jl m*(WI ^ IJljj ajLUII jU-^tl , jl 'i\VI 3^La (jl LJjU>-jJ i4jjI^JI 
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CH 3 CH, 

I I 

CH 3 C = CH CH 2 CH 2 C= CH CHO 
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CH 

II 

C — CH 3 

I 
CH 3 



Li£ iSJLlS.} ■ aj^aj jjC Jl^»-^l <j-a JLx (_gl_i JLJJJ V 1( j£l 1 nil «!^J! jj£: (_£) 

jju ^yic j^j-jj (^lll cjVU Milt VI J-^j V L&pi d)^ ' * '~r j; 1 ^"" LaljLa jj? 

. jl JU2I j^j-o (j-o jiiS 2I (^i^- CiljIgjTn 11 4j^Hj 
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jlijUl M$o 

jl jjVI S^Lo (jl l_Ll (J^jjJ -ilj-ll oJUt L$j j ui~ a lj ^\ 3 5jj La 1 1 I ?i rij^ I jlj 
4_ajL_oJl jLit_JI 3j^ jj^^-J i-r^ *-*-* U^>-' '"'" cX^-J-^La (j-* 4JLuL>JI /^ (j^Slij 
ijj-SLj (j-Aj jjl u"tl Ojuj-lai 3jLo j^c SjLi^. (j^j^Lil jj-uLi (_^Jl>.Jj .ji JJI 
Lol . Ij 1 1 11 1 ^j^**» La j_i^ILi SjLc jl>.jjj ijl mmiVI Sj^LI 4_o.jLjJ! ^ S-iLaJl 
. jLiiujVI ij£ • La 1 "j ju>-jjj 4_lS-l^>JI jl jjVI S^Lo (^-$-2 I -1 j ' a sLuLUI S^LLI 
(j\jj-^ (j La «" jJejjJI ( _ ;r 3 I JLu LaJU£. J jjjl OJL& CjLj^Ibe-o ^La till j u^-j 

3j-SLJI (jjSijjj n_£_jj>.2l (Ji-!^ Lut! Ji^-J (jj^ *— 4^^ 'J*-*-"' (j-° (j^^-l J^-o 

-ilj-Sl i_sl jGjvl sLuj/Lj/^I I j~ 1 j " (jl JJ-JJ (jj^J' SjjLLaill S-iLtl jj-o 4_jj>.jL>JI 
jl jjVI SjLa (j-o S-Ai-I jjl oj£J\ OJ^" I a m n ^IjU.'^VI 4iLa_La j^JI Jji-J! 

.* * ifl 1 La 1 1 ^p^l CjJL>o /^Ji d -^.!^ 

JUJJ V I jaM Lai (j-o *j j 1 a a 3jj3 Jju jl jJMJ 3 1 1 1 nil SjLtl jjl ( _ ;r Ju^Lijj 

J-a-il! 3jjL>JI S^LII jjjIj t;r ji^iij (j^>. t;r l£. ^LjIs j^' jl o'j^ t»JL»-» (^i^. 

.^_iSV| (jic <l ^j a > L-kj^aj Jjlj jl mi~hVI 3j£LI ( _ ;r J».jL>JI •» La i nil (jjSij (^jJIj 
(jJ-JI 3_oLgJI <2jlj_<_«_LI (_JJl^-I jl jjVI jljl 3_tjjau«JI (j^ajl i^aaJI ojut JjLij 
(J_«_JI Sj <n" I no (j^/ liDjj i5j^LjlII LgjLo- -i j La ~ (jlr J-*i!l -ilj-3l Jx.1 I n~ 
jSjJI cLdjL_aJI jl juVI CjIj^ (jl ^jj tr-Lcj VI J-ol^c (j_a j_u£J Lus^j (_^aj-«Iij 
diljj O-iL^ I flJ-tacJ jl L^dlSj La C^b^Li^ I jl CiVI i Mill J 1^1 L^SJ LaJ l? jJI 
i.* 1 miLjJ 1 J j Lai 3j_o J-»JI ^J^ sLojJI ^Ir SjjLaJI L^J OJL^ jl ij-j^i jl La^l 
jlj ^" , ..VI aJLcj ' Hv ■'■-''» I j j c lul (j-o «L«jI J 5JL>. (_y3 Sj ml 1 nil ijj-A JiLo 

.diljd S-AjLa 4jvLa- dJLut (jj^-J o^ oj- 3 
(^LajJI <— iljJa-Lg>VI iJLaJlo^La ijjjLIII 3jL»^i jl JuVI jIjjs^V IjJaJj 

2 ^ U ; 1 1 VI (jiajj Vj LlLsjj jl jjVI w ^;_' J; iIjjIcjJ^cj V Sj rn'mill jlj-3^ 
•.^LlII (Jlill lii! jd ' .'J ''-->'tj . , U^'a jjljj » ijajj VI j n" 1 nj Vj L^j iJljJU>. (jJ-II 
Sj n <" 1 11 a qjz La pLLi3 ^S 3j^L«Jil jl 4jjj_«JI CjIj-JojJI (_^JU>.I (Ji.JU LoJLi^. 

V Sj mi-sJI aJJt (JjLaj (jllI cijVU Mitl Ij^lU* ^2! I jl jjVI 3jLo ^La iJajJI 

SjLxj j « 1I1 j (jJ I J-^-JJ "-La *'*» Sj mi-»JI OJL^J '-^J"- 1 I pLLaill ( _ ;r 3 VI j i""i i" 
a j a JJ L^j>Li_a3 SjLatil c_i^l3 ,frlUSt| | jl^j 3Ja-pJLl oVU uJI VI jl jjVI 
jji£Lj ^jI^j «-Lgaj j—5 I J^'^ g I Lca^JI a «LLo-jJI 5^ iii-»J1 d aJ> I j -i * j^-ill (-H^ 

Luji jjlSj pLLaill I juk (^Jl «jjl^II .sjji^a ijl JJVI S^La j5i L^!>Li- p-Li jl^ 
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' P I la a 1 1 1 JL& (_3 *-^-)jl-i (-rJ-J' 4£j-*_lLi 5j a»1 Mill 4_loj j * nil (jl (jj-i '(j^- 5 f*J 

<Uaoxtaj| LgjLp. iJ ^ ij «»" < nil -Slj-3l j a" i m"j 

^jljvI L#Ja£ <j^. Jjjj V jl JiVI j!j^ jl jj^I -^>° oW J>2J' Li-iSLxjj 

j^c CiLajUU (J^LjIlJj (J-a-iJI -^'j-^' \-&? C-Ja iJexi (^H-II sLut-iSLJl 4-«J Cj!^j_ia 
a JL^-1 i n*l (J-a_ul pj-aj>. (jl c?~^ (J~^ C^ J-Ai^ nil! (j-a J-±& i-LILlAj i L^Jljj-Ls 
(^1 3j-C jJI J!lo t5-#-ll Mia jjlalj^.f (^ (Jjji.^1 3_oLuijSLII Cjljlj^VI ^j^»J 

3jLl«JI jl i«I jJlII JjLu (j-II S^c jJI jl i La (jl£La ^^ Sj <n~ i n U (jl£L-u *-«^>«j 

JU^Vl (j^iillij-uL^JI j^a-JI 4iaLCJI j-ii:J.ai]l jU'^.t aLOaVI j? t 4SUILi 
.4jjL«J! 4jLo* ( _ ;r 3 (J-a_Lll L$j AaJJJ (jjJI 4_u-uL-u^fl 
JL3 J-j i<ti-oO Sj i'i-v jl La j-lai. -ia^>-J C"^ J'^*' a J^** j ■ jsj "' 2j 
J-aJjl jyaj t Sj o->" i .ill ^ SlSj 5JL>. vlijjLs- (^k: VI J jl jjVI I juk (jaSLj 
(j_a 3l_j_>JI (-j-Lc (-j-^-i (j-a «L_t_u «ULlj i4j^_a Jjlj Lslx Ijljul Jj ' t — c i*' 
(j-a (j^aJLitlll (^ f lj_<-uVI ^1 L*aX.JUj iCjLa JLS 4JI ^1 aj at" i nil -ilj^l 

■ Sj ml i ii U TTjLs- L^jLoJIj 4j!1j>. 
2^j fllil ijJIjjV I (j-a ^ flSj La LgjjJ (j-u-J J-a-JI ClVI i mi (jl (_>iut J-ll (j-aj 
CiVI i mi II O-b^c LI Sj ml i nil (Ji-l-i OuLa <LUj (jl ^ifl iO-lIIj cr^^ Cf^i 
Jj i5JLlII 3_LaJj| 9 ■*' j ■> 3_jI_L«JI <jx. iljVU Mill oJUt i " ■ a *j~ Ltj JjLiI di!i 
. (,» Mil 4_o^ ClJIj La L^jLSj La SjJL L^J 4_j_Lu^jJI CjLaJL>JI jqjJLoj (_ ^ > o*l i uj 
Ljclla^j Ij L^Jl£La (^ 'dj-U «LU_Lll (jj*C i u JlLa Cjjjiil d ,~^l ,^tl j *l t^tl ( _ ;r i>.J 
CiVI » Mill OJLA j-la-i i.'inlj V CjjII ^-»^=J (j^ Lit J i ii-v >IjjJI jl <i£j^>J! (j£, 

OjUt JiLa (jl (J_a_iJI li-lj I i ii =Lj^lj_aj IjU Mill (jj jdl »l nUII Ji^.V J^J 

iSLpJI c^jLa j^ Sjj^Ji! 4i«JJI (jl l^jjij Vj La Sjia p jlsejj ji2 cS£\'i uJI 

|j_aLl3 Vjj>o SjlII j>JU* SjL^J (_y3 JLso LuSLIj (j-Uajj jl Lajj dJJ!a j n" i uj J^j 
CjVU Mill o JLA (jjs JJLC i>-aTije-i£ i'CLlII 4JU.JI aJJt oL>«j diVI i uM i_dal<j, (^i 
ujjji jj^ 5^ a *1 mi U r*jL>. (_ll LgL»seJ A^-^J (CJ ^^J-l' 4J^_Lll JU_uj>* (J^>* 
*_L£3jJ ^j^> . ^-wt I (jLSJLI (_5 L^-jLajL) J-a2l (_^j_ljj i(j;j-jLL>JI t__*iaJL1 d i mi 1 

. 5^ a*1 1 nil ."*' fllsfcjq 
oVI < mi II «_3J mJ JJI Lii iSj *l laJI aliJt JJ'" "' ^ «LaJj«JI jLa- Jl^j 
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r-jLs. 3_lj_ll 3_U_L!I J i ii -v *Li!Li (^LajjJ! jl>i!l I JlA Jla JLxjV ehxJa 
Cj^_a jj_« (j-\— a^j jl a^j Jju m^I Sljj>.LLa jljJLJl lj_A s;L>. IjLlj iaj <i ***( i nil 
OJLA ^1 Cjj JLi^> JL9 «Li^>L>. J-oljl J I 3 jJLx-o O LsjJbu dJLjjt jl JU V !4Lii!l 

V 5jLlII 3 I o ill j-maJ ^LjjijSLII (JistlJI 3jl or (jl julj L«-ia 0^-p '^ 

J 1 t"11 4jJ i** (jlj i4L«_Lll oJUt SLaj (j-o <j-\_ojj jl <»JJ - 1 i ea S 1 1 Jju VI IjLu 
I j»'*». t~j sLUJJI sLaj ^1 i-44-i UJ La *LZjj_Lij CiVli Mill (_y3 JJJJ C"*^' C" 1 * ^ J-A 
(jl •» LaaJI 4iuJL>JI (jjl-La-iSLlI (J-Ajtill J}j-Ia A I jitj-<-u Li J • L^-Lo (j-algejjl ^1 
(_paL$j>. ^1 ^j^->* 1 jjj^Sj (—11 t^-Sjj t«Cu-ll 4JLj_JI J i n -»J 4_jji_j_LLaJl ^Jljtljl 4_lLjj2, 
t—iJL^o (jjJI (jyJ* CjIjIL-uVI aJJb jlj 1 Lgj Ijjuj/Ij dl 1 11I 1 nil SjLj^LaJI iLujtjdl 

cjLJil (<u jJsj .Sj n »" 1 11 U ttjL>- ^ILlII 4l«JJI «Li!l ^1 L^jlsjGj cjVLtjiJI 

t_!jL*jJI 1. 1 If I jl (j-a (0-C.J-II (jlf j '2^j 1 ujJI 3 joUll i—sjLxjJI (jiajtjj dllj 

Ljj-j-JL> 1 j l jL£ t_ijL*JLll oJ_a jl VI i3j_oL>-j 3aL>- 3jLc jjSi 3 jnUll 

.3_oL$JI 3_uiL«JI L^lJI^j- (jJI 3aL^VL> kaSLAJI 
.jl i ii -wj (J_L->o jj^, /tljj l?-u' jl^-11 0J-A /] ' *~"^ > (j^IL>.Ljl ^j^** ) aLs jJia 
(«jj i L^la d ljl"i 4_ujSLi g| «ajl i nil CiVU Mill m,JL>-I J i ii-v lj-u»jj tdijJtl y*ijl 
» tJa ) tiJjj (-r^, ^j^* -V fQ-Ij .(J-^jJJI 5j o ♦" i n a - La i --J (—5 gUi ♦ i ii n i>J_A I^juJsj 
i." A i n alj 4«LjjLJLjl CjVi ♦ Mill (j_a jJX. «Uj3-tJl i>J-A (J^>- J*_4J^>-I /j^>* jl^J 
■ . ■ j j a (_gj-jl— Lv i_j-^j-o /y3 LgLaJeJ O-aLaj ^ ij'C mil slLilII i>JL^J dlVI i Mill 

.3jLLI ^jj 35Lo 4_o~ L^Jl («-c.j Sj <n"i i nil ttjL>- cjLoLJJ.1 Jj 3_j^ ^ w ** P * 
3j_Lc Otjill (_^<-II 3 LiS i ii U 3JUJJI aJJt jl 3_ijjajJI ojjt ^ 4SAJI t_uL>Jlj 

i«Lj_jLaJj ^JJ ' ^ 'J i (J?>^'' ^>-* ■Sp*'*'^ L^J CjJL>. Lc fQ-^-flJ A t5j <i*"i I nil T'JL^. 

(jSLIj nijjLaj /oJ I h i"i jL£j JJJJ jj- 5 '-^J-ta (JJ>-flJ (j-^J -Sj m" i nil (Ji-lj ^\ 

*_<u->>j (J-i il jjI LgS^jj Vj i Ljjig i_3jjujj L^Lajlj (<uiij ciil j^'i-^J.1 diVU Mill 

,_5_lL<jJI (. MflU (_gj-lLL>JI t_i£jJil (j^iAj ( _ ;r 3 l^lp-e-l aj^jj mJjJ>-I 3j_o L^J^>- 

. ij tji~ mil TTjLi- L^jLoIV 
A I n i I La iCjlj_aj Cjlj_a jjS^Ils JLS 4JJJSJJI aJJb jl J-oVI ( _ ;r a i_ljj*J(JIj 
'"'Ijj ■ '^11 CiVU miIIj <Zj m" mil ^1 aj^jJI (j 1 c j ■ ->" JiuJI d'jj i nil 4_pJI 

dllj j n" i ujg i L^a j^ju 3j_a J^ ^^a r-jL>JI fjjs LjpLaJlj I^U-w ^^a jjj^j V 
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(C^>- 2(1 Cj 21 1 i i iitl L$_La * J>^2j 2 J 4«LajLd_a (_£l _ ajj (jl (jj-i 5^ q***i i nil (_ll 

(^Jl jJ-aVl -SjJ-ij iiiiJj) J-jJs Litjjj j«Jj I 3 flj » * V L^jtSj iljul tillj) Jjj 
DJut =L»jIj (jl (_ji^. 5jj^*jJI aJJt dJj) JLSj liJlijLxj f«J I'm i"i (jL£j I gla-uia 

5 i ,„ '< 1L SLsjJI cjjjl^ ^ lr Jl jJI j_l^.jJI f-fjAil (j-a ^LuLajSL!! j>Ij1I 

tCj^_U «U*_ilj L$jLj Jjl^JJ 0JLA «L»_ilj ' a_L^aj (j! LU SL qj Lul iJ^>- d 2n * i iilt 
Q\ <i »"< i n a ' la - --J i Jjl^JLI £JLA ^j^** ) (-^ lj'"i^ jnn t. i i ii-»J1 (j_a 4_uia_£j f-t-aj 

i-aLillVL] JUJI ^ Coofi jls ciiUa-iAllI cjVI + Mitl (jl <U (>uj jJLa i J^JJI 

Sj m"n ii U 7TjL>- L^SLaJV t^-t^-o t_*^j-a (^ LglU a. j 4 j j ui -»J 1 4-ila uJl i>Jut J[y>- 
3JLjj_La_i ' «j ,^~," ^Vl i uJl (jf (^1^. SjiIaLs 3JVj) 4jjjdll aJJt cJj> JJSj 
(, jUj A iCj^JLI cL^jlj p i"n LaJU£. /j-^a ij-uJU J I j-jSLoJ (JJJ) «Ltia^t_a 4_uUijj 
4-ull 4i*illj 5_pJI 51«JJI (jrtj 3j-^J ^ cr* <-k ''^^ ti'J-" J m>ll (^JJ VL 
L^JlSLij i < 3^-* 3 '^' I C""^ ^ ''"^ fl '-^ C 1 -^ * ^' J^-^J tUiuiiJI d j la ■"■ jl 

i>J_Lfl_UJ A^2jJ 1jJ)Lt-£3 'J-*' tiJjj) J 1**<*" i Jjl^JLl i>J_A JL^tJ J ' dj I ■■" (jt J)J^?E_4-1 

.JUJI^ 

w ^«" ^ylLlI .ilj-tl (>J-A (J!la L^j (J-<j-»j t^H-Jl «GjjJaJ1 jjx. j-uSLII c_3j-»j Vj 

iJ_<j_iJl L^-a jJr" i tU (jH-Il SjLo^jJI 4_uLui_jSLJ1 jljJ.1 ^j^A ^1j-Ll i>J-A J-p-JU 2j 
^j-j>.I <_ol_l^_lS CjLlSj— a Os ui£ jj-* *— ) J-^ J *-* *-^JLxA ^jl JLSjjlXI (j-* (lA-^J 
. gGj^jCu-u-a j^S fiLaL^Jlj 4_u_uL_u2l (Jl ^^ VI *_j_$j>. p j ^> u t (J-qJjl L^jQjLje-LcuJ 
^-Juuj .(^PsjJlJI 1 JL^j aLlSJJ I gJa-Jl se ■« ^L-^-^ (jr^- ^li >-^ i - i::v J •-*] fj "^ Cr^J 
^1j_3^ 1 JJljjc^o !j-al jl I a J 1£Lj ^r-utJ JL2 3jL>. ^^ 3^Lo Jfi jlj^l (jl I J-A 
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jlijUl My> 

. ij a+" i ii U (j lS i ..I (_£_>i-l 

w I c j^LuijSLII (jjjjjsLill jl -LljLlo-iSLH 4JLUI ojla (J I <n~n nl j i =aj Sj Vj 

HjjjkVl (jl_jjj»JI 4SLU-a fl_jjt <j-a j-u^^l Lkljuuj <LcSL!j ,,U^a J n Ljl 4SLU-a 
4AJ t£j^~ 2n /_ib J a <"i 1 11" (J^tlll 4_lL>. ^Ij-^I (jl 4!yJLj>JI Cj^k-JI O-Lu jJLs 
(ji>- i_3jjj(Jil (j-a jL^ Jl9j .4_lL>JI (jaj-«I/ < J la UJ ClLajUU (J.}Lp] ^Llo-iSLII 
C) La j U 1 1 (JjLu ^a CjIjLJuVIj CjL^j_>JI (_^i£. J-d*j (J^e-Lt! (jl c_<JjJS OiJSj 
i( jj_o* jJI *_a_>u (jSLal (-1^. 4J z jJJ «Lt-aL>. cLt-si3j p * J 5j ) ^ilLa 4Irt_u1 ^j 5j 9 
<_2j_«j (jSLj («Jj iSjLjJljJI Lj^LiJI f-^J-a ^1 ajLi^U (_£jj>.| ^ '^ a j j»J-Zj Lo 
.,_P3lj^.^l 0JL& JiLa ^ sLls-iSLII 3jlL! 4_aljLJ-"u nl J^tlll (j£. 
^j'~ »; dJLijJi (jl J-5e_Lll Lj>L>J Sj n"ii,it,l JLJsljJLl Ciiu J-i3 dili *_aj 
di! j Jllaj i4_<JLiJI Ji-ta cLajSJI 4il L&i3 J m" 1 n"t ^1 3-^LiJI oVUJI 

i5_lL>JI ^ jjLCiII Sjjj .-v^'" 1 J-tlJ| 3£LLa Lajj-aj ^pJI 3-uLa-iSL!l S^UI 

JLA (J^tlll ClVI i i"i (JjLlG La J_c£.j . 4jSLiII Lit JJLC. (j-a 3 jLLI aJJt jj-ij (j-^J 
dJU JLS jJLaj La£ 1 Lit J 1 11 -v LJT 3 ^tAjLJ.1 ^j_i 4-lLoX. jj-oJI (_^ic '— i-Sa-'o SjLtl 

jlc.1 ...J U-a ij^till oLSLLa L^ls (jjpj (jUJI 5_iSLLI.I L^L>JI *Lb ^^ L^jjjls 

4_uLl«-iSL!! SjLLI aJJt J'^'a <jSLal JL3j . L^uii. (^Lc- * j"j kaj ' " (*^4 cr^ 3SLLU 
l_£jl •» LaaJIJ i^^LuijSLII I j'J^j" 4£j-*-Q (jSLal La^ (JieJjl 4£LLa Ltjj_dJ (jjJI 
jl (j£La_ij 4_uaILjSjl ^ysuis>- 2I ^ u t ^^ (j_a 1 i^-j 1 ■■ 1 ^~j Lga£ c_iSj-a (j^, 3jLi£. 

•.4JL1JI ^uLoijSLII 3; uiMLi <J jjjjJ 
CH 3 - CO (CH 2 )5 - CH = CH - COOH 

,_p3lj_C.I ljr £ 3 jLJ.1 oj-it aIjLJ-" 1 11L1 j»J-2j JLa (J^e-Lll 5£LLa jl tj*-fi dilJL^ 

. Lta^tJ jj^jdl i_s! JQjvV (jjjjjJI (jlj_Jo «Lul LiLo~l L^aJLJr" 1 n" (j-&£ 'l5>**' 

(0-J-Ia_Lj ( _ ;r ^ (_L»_iJI l-g-a jjr~ 1 11 J ( _ ;r lll 3j_o~jJI S^LLI ( _ ;r J» SjLLI 0JL4 l.~i I njlj 

(j_aj i(_p3lj_c. ^1 (jl i"i (jS a JLa-"i 1 n~ (_£jj>.| jljjs t*JLut (jl (jl-JJ JLflS i4JjjjIi 

LtJJLC. Cjljlj^l (j-ajJa J^e-Ltl CjVLLiI/ Lj-aJ LaJ (jjJI «(_)a-u!j->J!» 3jLa L^HfLal 

a I * La 1 1 JUJL>. j J ' ea rt /^Lc Ltj^H^. JU^. ^ j * La J I 

CH, CH, 

I I 

CH, - C = CH - CH 2 - CH 2 - C = CH - CH 2 - OH 

Geraniol (Jajjljj>. 
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■ La j — 1 I sl^a^JI (^ j i"i" a CjVLiLiJI jjlc (j-o 3-iLtl ojut Jj I u ~ LajU£,j 

I J-A j 1 -^" ^ t_l (Cv>- 21 Cj 211 i i iitl (j^a ) j iS _}JLC » )l jCL>.L] a j 5j 9 4_lL>JLi 

^rlc SJIjJI Sjj^miU (Jiti!! 2 i - «j 1 51a£La S^UI oJLA j_Qju liUjja ,^I.Utl 
4-C^ a -Te-a /^—Jl (— sJ U j << (J^a-U 1 j->J I » 3_}La (j| t_ajj-LaJI (j-^J .Jj-O^jJI jj_t-a_a 
j-uSJ 5 \ Lilaj I CjjjjJI CjL^oSLa (j a <'r~i Ll«-uIq Jl>^oj (-ill d ^J Lgajul CjLjj^tSJl 
I j"-»- ilo ' a ' qui ty&$ -L^' *— JL t) ^Li^oSLa {j a '^ ^LlLa JL>^oj i-j-^J 'J^-^j-^ Cy° 

jJUj (^JLlI 5_LsiiJI (jLa dlljuj i. jjjtJJIj ^jj>I! 3-^tjlj JjUj (^lll i3-£jJI 

.(JJJJS.VI <LlL>JI -iljil aLal 5_£jJI 4itjljJI tfJLA jIU* Lajii^. JLo-jJI ^^k: 

4_ajl_2_aj (jljJ_«JI *-i-S ^^i aJ V" i n" (_yJ-JI Lfj^^' Jl *XI ^J*"*.' tilLlAj 
^j aj J^eJjl <L£laj3 (^3 sLijJiJI JLs.1 (Ji-JU JLc£. 4JI Jaa-jJ ' a£ i*^Li-jJI 
MHajvL^a (^ I J-JJJ ijJLsJI (^ (Joi-jJI I JL#J |_gi ) LtalJu 4jj_jJl!I CiVI » uJI (j-oaJ 

(j-SLlj i w « j i Ls ( _ ;r x.Laj «!j^>.l lj_a (jl i*l i"i Vj .cjj^j cr^* - ' flJuu «lc.jl!j 

» )JL>. (jS (j_a A * *^J— La (-jLj (_£j^>. 2I C)2n i ilitl CjLua (jl (_^ujkjjj £(, i iitl 

^ w' A J 1 """"w ^J '' ^-^' fr^IAJ /Ll>-JJ| I I ) & d 3» I j -1 * ^J 2S J ' < )J_t-S3J 

0JL& . «LC JU (Jjl jj-a CjLa Jl^ jjudl ^jlS^Jj ij^* 4 ^^ S^ollj ' ajju] ^j ■■^* i 
pjj ^^ «lljtj Ij-jj (jl Lai i^Lte-JI Lj^Li. 4_u^ILl (j-l a'^jU Ji L^jjij 4iii>JI 
tiJIjILvu^MJ (jJ^i-VI 4_lL>JI ^lj-3l (j-a CjLLa oa^e-l ^SJLlJ (_^i>- 4_lL>JI t_ij>.Li^5 
(_jj.ll 5JLtujJI (_,_!* Laj Sdil j ^ i. i j 1. 1 II Lai t aj mJ3j ' ajc JSLi <tc. jj ^ 

S(jjj^VI Jitjjl jljil L&LoJij 

/J * aj Lajl (J-o^jJI «Laj>*L^aj ^^-^J (__ T ^Jl (-JJ^I Cj 2il ♦ i iitl ^jl ?c-Lgaj| JLil 

^^ 4_C.jJ J_Lc J-O-jJ! J I n -v ^ji ^u-a}\ ^ i>l" (_y4^ i JUxlj Oij (^ (jJ>al 
Sjji =U (__t^)L>. jljil (_>a I JU>- ^1 ni>i Ij ji till ji flj i ii-v ( __ r 3 » LtaJ La^ i ^ b Sj 
j-ii. ^1 jljiVI I LA gLa-g^a (j^aaejjjj <"«VI » .^. II £j * OU a i -11 JCl> I w Lc gl ul * 

pjill SjjjI jd. I j « a i j i4j jjlx! (.^Jl cjVI < Mitl (_>*-j T^3^ o-° 4JL>. tijlju».Li 

Jm-t-tj-apjUl 4-iLa^: j a" i u" diljuj ijljiVI I jut 4_l3 j-Us j ^jjl (jLSLLI ^ 
I j I U jlj-aVI I j_A (_p-ajj .jljiVI I jjt 3jitj| ^^.i^Lu ^^ ^tJ-U (JtP"-^' 
JLa- i" i n" Lajl (_Ll>- jJI J i n"v (^ <l « i eaJ LaJLc^, ( __ r ^a ((J^tlll pj^p- JJ^. SjLaJi! 
(jSLaj (jl a *<> jjil (JILaj 1 JLA (jl i'Ii'i zj 4(_Ll>-Jj1 I JLA (J^ p I *^^lt LAj-jju 
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da I d-ScLIa d_<j_ka_La 4_t£.Ljj>. 5 j j ■ <a 1 *^L>.jJl /^J^. g ' LgaJjjj (Jj^JJl i>JLitIb £)) 
Oivxj-uVI 4_g.j_<a-?e-a £j-a c_l_l£j-jJ 1 i La j 1 ■■ ) (JJj L ^ a£ <— "J-* C *- J ' ^LlL^o JU£. 

CH 3 
\ 

CH - CH, - CH, - - CO - CH, 

/ 

CH 3 

iso-amyl acetate tir^b mjVI oilxm! 

LyjJ J^J-JJ Vj i<jLuuVI i_kjl ^yfl jj-^' e '- =e JIJ S~>^' '"*-* *'- st ^IJ ^ ' I'll* J 
LoJUX. LuSLIj .(Jie-JI J if, C-^j-U I JLA SjejIj i3j-«l iJLsJI 2.j .Uj 3|j , nj 

iSJLaLJI SjlcLjs (_^-l^ 4juo Sj j » 1 r-i SjJ^a » ■ a i j<sj ij^-nil ^ *j J' '" """'.' ^J-^- 1 

^jj ^j ,, ifrjJLl (j-«J • (jl^-* lP Cy 6 Lr^ 6- ^' ^— '^ ' * '"' (J-* ^LxA * )jG_>iJ L£j) JL>»J 

(jl jl£jI! »(_, uJI (jSUj n_a}tx>.VI aUj Ifih-^-a ,J=tlII j!>al <_,!£. L*>M (jl£ 

aj , ,,^tlj I £2-L*JI (^ SjLc. 

(_gjJLaj V ,_p3jJiJI I jl^J (Jiti!! ojj-^J l£J-1I j'j-^V (jl o^' JlSj«X I (j-oj 
ijl JuV! jIj-o (j^o (_fjj>.l 3^Lo (jix. dilji^ i^gjiaj Jj ..Usa 3jUI oJLa (^1^. 
aLlSJI (^1 I j « a ' j (Jitill 02 1 » Hi t—iljdjv'z Lua (j^Lcjij (j^j^LLI (j^jLt (jlj 



JJ 



0*m^\ ^U^U 5 



i_3jjj(Jil (j-oj .(jl^-pJ! 4SLLaj3 -i'j-^i Lj-a JJ>-"i 1 11J (jjJI 
d)1^ 1 11 -»J1 CjljI ^j^» * 1 L&jj-dJ .il^JJ 0JL& (JiLa ^jt 
jjj^j j j_u Ql I 4_j£.jj jljJJ aJJbj ijjSJJI 5JI <i"i 1 11V 
. Ja_ia (Jlj^j-U (j j^«t l jU^ 1 ct^ 
0j_A jj_a «Lcj_aj?e_a ^J 1 *-»** jj_a £l aU II ^A- 4 - 1 *^J 

jj-a c_tSj-ILj La L^JLa-9 4C-i_jS^lll ■ laj 1 ■■ * Lj-u£.l ^jt 
(«_<j/Li 4-3j|j_«JJ S^UI JiLa jl ijjjjjJtJI (jlj_Jo ^Lul 

I *jj aj ^^-iJI «jj_L_i_>JI» S^La jl silkworm moth 
.«Gypsy moth» ^ m n-»JI <Lilj^ 
CH, - (CH,) 2 - CH = CH - CH = CH (CH 2 ) - 90H 

Bombykol J^SLu^jj 

CH, - (CH,) 5 - CH - CH 2 - CH = CH (CH,) - 60H - 

OC - O - CH 3 

Gyplure jjljj-v 

t_*jSjIlJl ( _j?1->. (jjSLj Jl9 JljJkl aJJt (_>^ulj (jl Lai 
JiLa c_<_o^IL)l £\_La_u_uj jcj5e_>J1 Sj-jjLt-a (J'3^ ^ J 
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«Uou&JI *aJ 

(JJLa j\ LaJIj-^Lj ljLujJU ^Jlj-C ^J-d-i f.,* ' l f f (jjQ^- '"M» jl "Dj**'^J uiJl)) 3^Lo 

. (CH 2 ) 7 / CH2 ^ 



CH \ CH, CH " CO 

II CO \ / 

CH / N (CH 2 ) 12 ' 
^ (CH 2 ) 7 

Civetone oj'j^j" 1 Muskone (jjSL^o 



CH, CH 3 

\ / 

c = c c 



2:2- Dimethyl - 3 - isopropy 



' \ / \ lidine - cyclopropyl Propionate 

CH 3 X C H N CH 3 



I 

O CO CH 2 CH 3 



"UJ**'-^.! '■■''" J d^j^S lull )) 1 o /h J Cjlj^)-L1 0jJt> jj-o (j-UJl cj' J^'-^'- J J- 1 ^-^^ 

ojut jj£i (j-u (Jl i^ajVI diljl or f_j£ La Ijj.} i_ij(Jj JJ9^I (jlr jl iCjLJl^-pJI 

JLai 4jj*j 5j 'I Lallal i_iLu-ul ^1 (j ni-rlt 5_i jL>JI jljJiLi aLjIl&V I tjv^jj 
f-ljji ^j^- « J w I c f. I i a 2 1 1 ^^ Lg-Lo a \l A" , ,,VI ^JJ ? | nUtl (_^ULJ j^3 4joI 
(^ JJS^I ( _ ;r Lc Lfral ji>-"inl ^1 jl <Li£.ljjJI Jjj^LsJ.Lj j_Uaj ^pJI Cilj mi-sJI 
L&jlj-ual (j^ JjlrTilt LajI uij )l (j-a JL>Jlj CjLs VI j>JLA Jila^jLCj (^i^. SjJajjjJI 
■ Jjir-iLjJU i_ilii»J. sL>oL9 2 j \l . V.al jjL^ii. (jjs cLj-u n" Laj 
^g^**( i ii U /^i^. f ' ' *"* ^ J-*-*- 5 0-«L9 4_lLL*J1 4-3c-LeaJI d i la * rt ^jl i_£LjjJaJl (j-°J 
OJLA (j-O O^-Pj i4jl J£. (^r^J (jLcujVI 4^e-i^> (jyi^- dllj uu-JI j3i j^C ^JjJI 
L-d^Lta-i £j-C Oy Mil— i_a j j'' cLdjj_Laj 4J^ una j-jjjlj CjI^ iii-»J1 (jl d J *' ' fl> 21 
CjIj iii-»J1 (jl 7c LaJI tiJUilxS i«L) (3-*-^ C^ ->-?-*^' ^L-iLj-^lj tjLi_uj VI CjLx^j 
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«UjLit-a ^—5 L^a_Lgaj jl (jLt_ujV| L$£.jj-j (-^-11 4_ui£jl OJj ^j-o * O - ^ -5 J-*^ 

(^-Aj 'lJL>- JS (_^J^ 4-<L<i>JI (J!l4-! LjiS-lj idJLliV sLijie_o AjjI ia>j . aLc (JST 
^ c J ' ' ' ^-iij i ti"*J1 0JL& /^i^. g ' ' *a 3 1 1 JUJljLaJI ?*LlL>.V| j^JLa rjjla^j (It^J 

(jlJI 4jjLl*jSLII jljll <j-a SjJjLLo fljJI jj L>JL I I j-tb ^ O-o Jtiti-ul JLSj 
3j_p- 2I Cilji 1 nil ^^ L^lo ju jl«JI r-LliJl /<uj CjIj uu»JI aJJt Jilo 3_il_il * j^"~" "" 
4jj^_*_uj *s 1 ' 'i"i 1 11" V CjIj i >i-»J1 ji 7c ijajl JL9j . 4-jj i ti-»J1 CjI JU_JJ jcj-oU C^j^-J 
0JL3J (JjLaJI jjVI j»jLSj 3jLc (^yjt Jj i(_pm^JI jj • -^~ Ld£ CjI JLuJ.1 oJUt aLoI 

4cl_LU (j-o Lcjj /tjjjGJLi (. 1 1 hTC" jls ,_, j' a <Ij^>- 5-i^>U»JI I j*j taj cjL^jJ.1 

(j-ojJI jjj_4J J^>- 2 lJtH?" (j-° 3-cLlU OJL& jl JJ3 J^Sj iCjI jLuJLl aJJt ^j*-*' J-Us 
jj-ajLiLj jj_) jjl (jj_Cjljj1 «L*»o j_La_Uaj JL>. ^—11 J-« 2 I ^L^J /^ J ' ^" (-r^-** 
U-djlil 3_ljL»-a ^^ Ltj_<STjJj Cjl JLuJil i>JUt CjLc.jj>. 3 jLjj ^jl\ C) Ij ui ->J 1 OJL& 

.jljjj 0JL& jlj-Ual jj_« ^-MS" 1 ~>tPJ^J CjI JLuJJ CjlCjj>. S^Ljj jl tiJLlo Vj 
Jtiis 4jjLUaJI *i^jjj>. (^ nJ^-^-j'j-t' tj' J ,J -^} O^J i J-i^ ,J - 9 "" C-'l '^W-'h!^-" 

t-L>JLi oj j I Laj Jj ijlj-Us 2! ojl^J Ij-jj^ u^d^ * i4^1aQll cjlj_«it>J! ojut 

(j_a 4_<JL«-3j SjJs J-^i L)J-^ dll J J J U OJU& (j-a 3JlJJU>- plj-il T^LlJl JUJ-Ju 

j-jJL^iJl (j-o JUJ-4J (j^CjIjjl t <jL>. (j_a Ttill c_tlLaJ1 I JLA (JjLojj . L^jLojL_u 

icIjIjljuII tfJLA ^Ijieli-J ,jjj JM2VI 1— JIoJ w "tl 4-p-i,-itl .-.IUI,„1I c^Lj.,^ 
CjLaVI a^LI ^ 4jjLuijSL!! ^IjI! aI jiel^l ^ Jalj^VI jJaUe^a ,jji j JLjoj 

^j^** ) Ai JL^-"i < nl (2>c 0-o->iJ y^yliJ 1 j I La a* 2 1 ^j^* 1 aL^II I J_A (—5 J ' ^ ""JLJ 
^j La S 1 1 3jJ 5_}j.i /^i^. ■* ' Lca^l! 4_ujjtJl j > * rt d JJJ j ^^~ (-r^ ^^j^ i ii"kj1 Cjl JLuJLI 
jj_a pj_i jj j La ^1 CjVLsJI (_>^a-»J ( _ ;r 3 dJJi i^^l ' flj^j tijr^£i\-uS jjJI SjLxj 
(ji juLJ f«J LllLa-. ..VI j jj j La II ( _ ;r IL>.j .(jL^uVI (j^J 'Lj-^LLI <j^-J (»i i.»"il 
/Q i uja ^L_»-L' p o i n" jj^, y rt i nl La Ij»uSj (Jj iCjl JLj_lLI aJJt JJ^ls ^ya 3L%_i_a 
(. ( ♦ "i i (M jl idll J_j_JLI i>J-A jlj-Ual O-llS La^_a - » j'^**' ' ■■ > ^i jjJ*-)^ A I >Iaj| 
3j_j_flJ jjj i Lg-aljLJr" i ui (j^. I_uu>.Ijj jj LlJLa i L^al JLa-"iiiil <-i!j-J-i jl I J ig 
4_ijj_La_i dilj ui -»JI dij i"i"i iVj i_i_alj_«JI p i .!">■ jl ^jl\ dllj (_^jV 1 3j J i ^"^ 
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»Uol|SJI 6w&l 

(jlj-jj (_j ? ~i I a ^^ p $ i .1 ri 'll d) Ij ui -»J I »l n I r j » L l o- i S L ! I »l nlr JU*JJ 
3_j^Ji]l CjljLull ,j-o JJ>U ' . '^^J'UJ^jU * I (O-Ajij-taj-LaJ I JU>-L3 '^j*' a j LaJI 
,j_a J — tl ;-2 j-> LaJI '"'I La 1 ■■■'! ^^j-jja-VI i_3jJaJI i_JLLaj L-Lu ij^ullll 
(J-ijJaJ I (_£J-U (_j-l^ lSAP C~^'-9 J^H'-^' 4jjiiJI CjI JLuJLl aJJt (J!la aIjuW" i ui 

(_psj|jil!l (j^j (<ii.jJI (ji^.j .(jL^uVLi LiLp-ij (jl^pJLj cjLjJLj jlj-UaVI ^\ 

■ La i "j (J^>- (-j-Ji (U-«aflJJl (j-* »1 ajj II j^)^- 4 - 1 ^ Jl ^ £j^ub\ 1 jj-iJUfc ^2^-1 tc-usI^jI 
iJr ^S: *l_a_L«JI j-SLs J-2J . (jLSLoVI j JUS (jlr iyt^J LaJI ,j-o J£ uJLLa^a 3^""-' 

u^>jJil\ I jut (^ cjIj_Juj>JI cjLjI I j ^ I Laj ^^1 (j ii i •> II 5jiL>JI ^Ijll aIjlj-'u J 

j^^ I j*J >i ' (2>SL4-1 (yJ-11 CjI^ ii|-»J1 tfjjijjij I )1 jCo-LJ .il^JJ 0JL& ^3-dj "-^p* 

ojufc ^\c «LUa2JI (jSLal * 'J'-^ " 5jjj* (jlr (jlSU,! I *' * j j a. I jLa . jUvlj (jl£Lo 

. SjUvlj «Ul3.3 L$3^ tjrj <■<!*>■ JU_I_4-S Cjl^ ii|-»J1 

SjLLkJJj 3-1 JUJSll I 4-SjjiaJI dJJj Ij-jj^ <jj> i " 4_2j^_LaJI oJUi (jl dJLi 2j 

jt'^"' ^ Jill * i^L_u ^1 1 JLA /p g^ . ^^jJI 4_Sjj-Laj CjI JLuJj L^_tB aJU>**< i n" /jy^Ii 

<L>.1 i ii a J-^' ij La * j 1 3 ^-"'.J' C"^-9 4-ilal i"ir 1 4_ajj»Laj Cjl JLu-LI (_>"J 

CjI^ iii-»J1 <J^ Cr^ '- ' ' ' "**' ' '^- J ' »-*^ 4 MJ ll Cj^ij (—11 t_5-iJ-3 i t J3-^ J> ^' (j-* ^^^.4-^ 

. j-u^-i tjj^ L«-o 4jl3|_LIIj os I i ia 11 
w j *» ijimtII 3_iiL>JI ^Ijll aIjlJ-IhiI ^LLc Ij_u^ jLLai~^/l ojuk J-SjJ 
Clll j<^ a! JU^"i i ill ^ j I C C-i-Jj-Ij Lxjs 1 1 JL>. JJJLa^J j-£^- u^ J "*" ' ""' 3-iLc 
4_^3 >— qje-lj (_gjjl Ja-S.a jl LaJLlI IjUk ^ ;_gj uuJI JUj-LI (j-o I Jp- Sj J « ' a 
JLs. ^1 j_ljL1JI 5j£.^J (j^iJLsii! 4jiL>JI ^Ijll (jLa diljl^ .olj mi-kJI jj^J 
i_jpj V 9-l^jVl JU>-V (jjiiai! 4jjL>JI SjUI a\ jitLj,l ^La I jut (ji^-J 'J-i^ 
cLi jJiULj V L«_Lj_i i ' La "<» CjIj_Joj>JI ,j-o pj-JI I JUk JJ^^ »Lg. J"n nl VI djlr 
(_L r* ' Lcailjl jj-o J^S-ftllj ^jt «Lj_t-aL>JI 0JLA LL] ?t_ujj i^jj>. ^1 CjI^ iii-»J1 J^^ii 
j^jj>* 2I 4jl3ujI CjI^ 1 ii-»J1 5Lo^ ^j n4 ) (j! tjj-i SjLUaJl Cjl^ i ii-»JI ^j-a ( ^-*-* a p^J 

.jMIaVI ^ 
4^jLio ^ (j ui il 4j jL>JI jljJil aI JuWjjj/I JUp-l I Jl 4JI dJJj (j-o 7" ''^"jj 
J^lj S^LflS jii^l tjj'C" 1 11 SjLiaJI Clilj uuJI )«_o (jLvuj^l 4^jjla (jLfl CjLsVI 
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j_u^ jo. ^J LLe-o xgj^uj ^IjLujiil aLJI jjV! (jl (^Jl ^L^VLi 2nK'i 

>l OjIS Lx-ljJ . 4_uLc 4 i i ii u A m i tl Jll^lj iLaj* (j»a (J_jJ_djUl (_J| (_£J)Jj Ls-a 
(jill 3j)LU 3^jj<-o (^Jl Jj^sjill 4jjij£ (^-it 42jjJaJI ojut (^3 ,_L-».lj_U 
- ■ *- Jja ' a >■ I 1 L$_] (j^_4-s 4_jjjJa iL)1 JU>-**u ill rftj tdil^ iii-»J1 (j_« i-^-*^ Lc^- 5 
Ci-l%j 4_j_«_LjJaJI (j ii '<-*l\ CjLiiLv LLoJuWiu/l lil 3j)LU ojut (j-o ( _ ;r j^ jJLS 
.(jjLLu f-J-ujI i_y^ CjIj ut3»JI (_^-l^. sLUail! ( _ ;r 3 L^o I JuWiui I (jSLs-l 
(«JL«JI (^Jl JLsJ.1 I jut ^ aJL2j <j-o 4jlr I '.l.^-w La J£ ^ J_UaiJI Jl^JtJJ 
(oJL«JI I JUt aLs JUd3 j uiC *_u/Ll!I (jj-itl (jr^ (_)iLc (_gJJ! «j_]L9» ^ i n 'j-aJl 
'J q ' *"* ' l^-A (J& fQJJtJl aJUlj (_3 «Uj->Jl (j-utj (t-A OjIS SjUilj «Ljj->u ^1jj>.Lj 

Ijut aLs ) 2 a .(o_L«JI (j_o pj-i!l ljut aLo! ujI^j^I *-<-ujl oreli^ i^r-^' u-^3 
Jo^LJI j L»- i~il 3'jj' c"^ uf^-*-" cH^' cjIj mi-»JI (_£jl>.I =lJuIjJ3 *_U3^j j«JL«JI 

JL9j . «uj-La (_3 SJU^LJI j1jj?e_) ^j^"* tl 1 jut ^-t-3J rCJ '^j" I q flJl jj-a ^j^"^Q (_3 
I Jut j^jJj (j - * Lh-^ ^ C~^ 3~^ f-*- 1 * <^-)LcL_u «-Lgaj jj^Lx 4_jl «j-]L9» 1 L13. * 
■J^^ ^1 JU LiJLut (jLSj i-r^ 5 C>~^ tj3j?"' v >' ^J^^^'' u^** ^!> iii"»J1 (j-« p3-^' 

.jj^jdl (j^s j>ju«-!I I jut J£ jl ,'^->~ ,„l C.IU* ,„l jjj 

dl!j)j j_u£ Jo- (^Jl («JL«JI I jut 3 mi it J) 3-ujjJI SjutLtaJ! ojut ^JjLjI JU\J 

ly^->* jl d J 1 C (J J ' *"* >■ ' I ' ' * < a ) jQ IjJjLj J-jJULJ CjLfolj-iJI jj-fl pj-i-ll lJut ^j^ 

jjj^j (j_o j-^jSLII j)ju«J! I Jut J^ 3^j> ^Jl ^jil (_g JJ! L*a Jji>J! ^ 4Jbjj 
■ "■ 5 ■"■ )l Sb ^y£>j z\ tj^J * 1 9- t-D 5 * ijo* ^Jj (j-« ojt^jul /^-lIi 5^ iii-»J1 ^jut 

j«Jj Ij^ylLJ^/l (j-Lc (_g^JL>J,l (jr-iii?!! I jut J^^- <»_>><J l<jl«> i^JJ! Laj 1 L^jx. 
Ju2 j^jJI ojut (jl j_o^l (Jjl (^ (2>i=J SjutLklJI "»ji njj (jl «j_lLa» «_LajLuuJ 
liiJj) ,j_a JuiLlj (ji J>!jlj .(jr-i ii ii 11 j_Li-lj) (jr-itj er-^^'' UsLP O' '^ g -l t^~ ' "I 
dJJj) J-«J r-L>-j-II (j-° (0-S^*-o (jr-iii"i (Ji-lj) l£>*-' ^J-?^ ct^ c-" j-^33^ 
*'jj (j -0 * £~'l5j '"■ C 1 La-J 1 ■■! lj)l jj^SjuIl (j_a j_jjS I J)JLC 3^£.J) (jix JLcLjij 

(j^s (<ii.jJl (jli'i '3j-LI ojut 7=^*-ij jo-! 3_ijjtlll (j^ (oJLkJI ljut ( _ > iijtj) jlsj 

J)JL«JI Sj_Ll oJUt t—gje-Lj («J 4JI VI ( _ ;T J>.L>.jJI (j^a^ill (Ji-lj> (jUizl 7-jjJaj 

Jj^>-j 21 4jLSj ^j^>^^'I 1 Jut (J^>* JL>.lj j^J> fQ^t-J /qj (Jj j^i jjl (j-a * * ifl I La 1 1 

(^ut (j-uVl 5j»lj1j (jl «jjL3» JLu jJaiej j«Jj .^^LLVl (^Lc 4ii-ljU (jio^iLI 
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^yt\ o 5J| (j_a 1 c j * ' a rt ^j^> A^ tl (jl£ (_Jj2l 4Jl_>JI (y-3^ tj^aSjJI * )jC_>»j (Jill 

( _ ;r 3 4JI (j^*- (jr^ (jKii3-!Lj , U j -- 1 1 jjJI ^ ( _ ;t jj 2I 4jxjIj j I mi" 1 Li tt a i a La_a 
jj_a ( _ ;r ILi2l 4^tjlj *_ La ( _ ;r 3 (<iSL>J,l ( _ ;T J>.L>.jJI (_^iA2JI 1. 1 1 1 n" 4-uLiJI 3JL>JI 
.(j^LUVI cr^ JJ^^-" L& 1 (J-"^ (<J ^JJJ-Ij j I mi" Wl 
La JUX. 4JI (jyis- jLiill (j-a '^^ '^J- 5 Cr^ l — iJ ^ (jH J ^' ' *L*jlj (j 1 J ^-^£9 
(j^ jjjijjl (j-o j J j^ J>JLC J a" 1 11I ^j^~ fl-flJI (j-o ( _ ; ^Ll 2! T-ljj>-L] «j_lLa» aLs 
L$j 0-jjj>.| /^Ji 3j^?e_>JLi i_L]LlA dulS «LJI (Q-Cj (-JL>JI ^j^* A^ II (J^>. y-ajre T Jl 
£j* iLLa-LlI 4jejIjj (j LiaJ I (jLio JiLa (_£>*• *' 3 jLoill tcjIjjJI ^j*-*.' 3->jjtill 
. JU_uLaJl ( _^ia_j_J1 «L»_i1j d 1 111" (Jill (jH ^~JJ' 'jj ^^rPd^^ ^- :tJ 'jJ 
OuL^a (_£jj>. 2I dllj mi->JI (_>^ulj *_a i_sjL*jJI 0JL& jlj£ju «j_>Ls» aLJ9 JL9j 

<L^_ lT l-LjI (jl (j_a (Q-^J-JI C~^9 'J~±P h ^" > " C^i < ^ J ' ' '"' d * >jL: tHJl 0JL& 4j*_uj 

i_j| J_L>-Li j»j-3-j ( _ ;r J_i2l (jl (^-Lc ^bs-ualj 3JVj) JJlJ i—sjLxjJI OJL^J 3j_<I/LJkl 
(jl VI 1 !_$_] ■ '— j — 1 1 «l_a^-!l ( _ ;r 3 Lj-5J Laj L$J 4-i^jLi. 4j*jIj (jjjJa (jx. jj^JJI 

p^j (^^LLsu ^3-3j JiiLi^tl (jl ) 2Iig t (Jj 3j£Lall <>juk (jj-3j l)' xjoujuu <J «j-sL9» 

1* - 4_t-saL>« CjujuJ) ^-4-^ Lz^- *'^4^' (-r^ J 3j '" CjIjLJoVI (j_a o^^* 

Q-tbj— 1 jJSO I LgJ UjtI I II j'"l tfjl » Ml" I III (jjlJ^S ** ' '^J.' ^ J^ '^~" "J O' J^ 1 "^' 

cijL^ La !j.}Li LtjU mm 1 ..I (j_SjJ9 ijiJjj I (_^JI jj^J-II oW £ ^>-I>j^I (jlr «j-iL9» 

(j_a «LjJI i. ' iti!^ L-"_!-^ Lxj-La^a O^ "J-^^" ^ ' mj-aJI (oJL«JI (jl i'l i"i Vj 
l LaL3_bjj 5JLj/jJI J j 3* 1 ..j mJJJI (jLSU,l (jjt jU uilmVI o_i>^ o' 4jual^pfll 
,4^cj|jJ| jjjjja ^^c 1 ~ . I y. 1 1 ji^ 5JL^ijJI aJJt (jjSij (jl 4_l3j ( _ ;r 3 Qaj-I 4_iSLIj 
CjIj i"i* 1 lj_aLs (jl JUu (^pal^lSzl I JLA 4^t_t-s3 (j_a JUu Lo_i£ ^1 U II JjJijso JL^J 
4^ejljJI 0J-#J j « i"i" (jl f jW" 1 11" dilj uuJl jjSi (jl ja^J <j^-JJJ t_!jLajJI £yz 
j_^-'iJI 3-31 1 11 II O-iL^ La-g^aj d I u 1 r> I J~J1^ O-iL^ La^a oUVI i-^-SJ Laj L __^TcJ I 

. Jjlj La_i£ m^j-u-u LaS L^-Lu (J ' ^"^" 
LaJLc^, dllj mi-»JI JjJa 7-]M i n^ (j ni-rll 5_l jL>JI jljJil aIjLJt-" i nl I JU J^J 
(_^ulj-5» ja_*_ul 4_j_Lc Jj I La * (_^Iilj-3jl (j_a (j^_»_a pj-) «LajL3_a ^La_L»J1 (JjLv 
^J| jj mi ->J I ejjt jLiiaa^Li 1869 j»Lc (jH-i 1 mj-aJI JU>.I aLs jLa£ '"(j ' ".'■I">^^ 
J_jJU>- pjj /7LIJV J-3JI 3j)jJ) «LJuljJ3 lAJJ I j i-U TTjIjj (j^ SjLallJil CjLjVoJI 



40 



AJJ . SjLTtlLU CjL] 2[^j1 *1^>- I /^ folSQjJ ^yaJiJU (jl » xLall ' ■■ 1 ^_JJ->J1 _}J_} (j_a 

CjIjljj 3jjI_>J,I (Jj_2_>JI (^1 ' " i ^ ■»- 'I j =LLo j^3 (ji i-.<~ I tv. , ,.l jls 3jljjl>JI 
(J-u^>L>J,Ij cjLcjjjJ.1 j-jji^>- -iJ-^j sLij i .-I**- j us] (jj»- (JjL* J^ uij jJjlSJlil (_^ 

OJUt pjlj_a >_ujy /yi Sj ui -»J I aJ-tb Oj i"i"i il Jii3 i JlJ^L>«j I^jj ^J^iJ (jr^ 
(_, Ir j jLa_Ju^l 3'jj' (j t f 5_alj_<ii JiLi i^j-ilj Oo-ljj <LiSLjj_o^I SjVjJI 

(j-A_J^L_ 4-1 jJ^ La J-ll ' n-»J1 jj-* 4_S2f 4j| 0JLA ' k]S LX-0 ij-l_L4J (jj-i (Jj *^->L>J.1 

a I jJeli-uLi 4^VI oJLA (^i^. -I iklll 4iiSLo 31«j;sj aLlIII i I jufc (_JLLaj JL9j 
^j-S 3 K '.a J-aVl I jufc (^i^. (jiAjLUI Cj^^L^ <jSL!j t 4jj iti-tJI till jLLiil 
(jl (j^Laj Laj x_<_u1j 3'-* :aJ Ly-^ tllljLuJLI 0JLA aI JL^-**u nl j-La^t_] ^j I «JJ O-llS 
J_jj_a «ljo-l (j^ plj_<jiVI ^1 »l nUtl (_>^ulj IjLA f^-i -^9j .cil^lj (j-a d i i < uj 
JLJSj .(j ii i -r I I 3_ljL>JI jljll aI iXJr't i nl (JLajs ^yfl cll^ejJIj CjL-uljjJI (j-a 
JLai ijjJLlI -ijl^<~ Jj^sljILa (Jj^c ^Ij j_uS J-^>- ^\ «LluIjjJI OJLA Oo.Lo.1 
(j-^—uLJj .ilj-U aJ-tb /j I c i_2jjLLU 4-lLl^o CjVjL^txj CjLj/IjjJI ojla CjI ju 

a1 J se J ( ii^lJ frc-LuaJ «Lu_uLLa dlLuiSj I j ' ' *-»a 4jsLrc_o ^3 t /» J L-La- iS j I I gajSyJ 
^1j_a ^j_a Lj_La_»_a .iljJJ 0JLA C-t-jSjUJ dl zjLst_aj ' " i j" 1 1 fCJ * j j iS JjLLaj /^jJ^. 
d > > 1 , -V". ^ I cLjjjJ^j L^_a1 JL^-" ( nl ^\£L*u (r-^* M-^° ' ' " ^LuLui-O 
CjLj/IjjJI aJJb J!la ^ Jjj (_gjdl J^>JI jl JLia ^^1^. J J* i ,n (jl LuSLajj 
5_i^_i gLajL^-"i i n" ^JjI (J^SLu-a^Ajl 3jLa jj_a ^Jj i tX J^^ (J ' ^*^ tj' 'JJ ' ^" '^1 
(jjs 0,012 jjJI^.) Lalj^ijia 12 ,j^. JUJJ V (jjiJcaJJ 4jiiL». 3^L«^ jj^jJI 

dil j^ £>iJ! I j-* (>o 3-<ilj-a ijlw^- H J cr"-P~ nLU.^I ^JJ r-Lbej (aIj^JI 

(- m-i-J "*tJI (^Ij-^ CjljI jj-a 4_tfulj-5 (j^_u_a ( d_uaj ilola ' tal (—11 J-a^i I /^Ll^tJ 

* ll jCL>.l (-^ I ^ rt ) 3e **' i ■■" /^II j^l m"kjI 3^La (j_a i^Jj n>> J^^ (^^a^L^" < uV 

.(aIj^>JI (j^s ,020 (^1^-) Lalj^La 20 (j£, JUJJ V iJJ^JJI 

3jilj^JI (jl nijLilj^JI tiilJl ,jji JjLgJI jjjJI I JL^J r-l.Lo.VI ^ u^uJIj 



jj^. JLjj - ^ V -iljJ.1 i'j-& (j^J j « - - — 1 1 j^a LuiLLla IjJLS VI (jjajj V 3 Jo-ljJI 
(j_a ^.jo* L_3 2ll ^j '"-^ (j^3 Ujo- (_$jL_uJ aIjj>»^)^LlLI) aIjj>-J)j£LlII (j^a 0,01 
$;j^>. (jj-iLa (j_a S.JO" (j - ^ l^ 3 " i .^ '*"*»" V 3jL>.1jJ1 fiLLolj^JI (jl (_£l i(AljoJ1 



II 
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4_<iilj_iil t;r lSL!l jj^JI (jjs «>>• Uir!^ <j-° *>^ O^ J^d " _*■*$ f Lh?^' <j-° 



| ^ ,^\l ^-" , ,,l *£ I jh^j Cilj mi-»JI (j-a (j ni-r It 5j jL>JI jljll J tai (<u JL9J 
«\_JLjj_LaJ La '"*■ Lta-LstlLuiJLI 0J-A CjLj^IL»_a ^J t *-» 9 dJUii a I" ij i^jjj—LtJLj 
Jal uiJ-Jl Cjli jljJJ (_JJLj>.I *_u3^j 4JLjj_LaJI oJUt (_^-3j . 4-j^Ijj>.jjLoj|j£L!I 
\j_& 4_4_s ^ I c . "«l <^> I ^»~ . .. 1 1 ojui c-i-uaj (<sj i ( _^>L>- 'j t~ ^.3 ->.U , „tt 
d U j ,", ; II 3j, Lil i _- r l£- 4_L)l_Joa CjLc j-<-uj 4jxLL>J,1 L^jLJjSLo i_l!j^tjli3 J^jjJI 
I J_A (j_° O- 3 ^* L)^-° Cr-^ 3jL>. (j I C Ji CjLjjSUI OJL& J "-"* (3^-*J '-^JJ 

^Vjji aLJS JLai i^^SLjj-oal jj.^j.^.11 (jH- 1 ' <j-° (J " 'T'H 4-1 jL>JI SjLLI J '^'*» 
(j_« IjLtJ-J 'JL>— *' (°-J (3 4-<t£L^-a jljl /^ J J ' ^J ' a ' 1 ^-sLJl jula^j ^Ljjjul 

i-lljj (<sj iCjLJ^I OJL& (j-o jJejjj Lo Ji 4jla J^itjJ ^Ij^fl aJJb (Ji-l-i *I_*#JI 

(—11 ^I^JI IjM"*-' (■*-"' 5j^t_)2l OJ^->u CLt-o* t_£j-tX1 vAx^aJI ^^c (J-dJ 3j1jj>- 

. Jjlj L<i_i3 4jlas>- jj^-«l (J_iL_u 
jl LiJ j\->- I J|-«<. i 1 *>•» (j-a d Uj , ,, ,tl 42jjJaJI OJ-^J »l qUIl (jSLs-l JL3J 

12 (jJI^*- w '^*" 1 J g-tS<T 3 » i .i" (^k: JLjJj V Sjj£ (^3 CjLjVI OJLA (j-o 10000 
Vj .4^ 5Jb- J°i (j^btdJ 2biUJ! 3jUI (Jji (j»lj^>J! <j-a 0,012) LaljJtAa 
L«^ -1 j 1 1 c ( _ ;r 3 »l glttl oLaL (_gjJ! «1_L«JI (_JJLo (jl-p '-r'J^?-^' "J-* (jl tiJ-Zu 

. L^j Q5J1I4IJ ^pJI 5JSL^JI Sjjlill ,_^j^ t;r l£. JjG 

^^ oLlLo J-^ J-^J l (Jj^^-°>^' 3^La jj^ ■ La a& >j^>- 10000 (jl ji^ d Sj, 1 , Vi 
j^j-3 jj-C I JU>.lj 1^ "1 j" f (11 JUljj j J ' a rt (j_a jl i ii**m VLj L^J ^nm 1 3 * t aJI 

(JI_>JI ( _ ;r ^ jji^_£J! oj_a CjjJLtV jjj_>J! 3^jj 4-Ju!j^ jj^i ju>-I jl « mi" 1 ill 
(jlx. ^Ijll o'j-i, 3jji^ jLj£.VI (^ LJJL>.I L_LJT jJj .(^^Li- (Jjls jj L^iic I juIj 

(j-tjj i n ~g-a j^iSjJJ (J^l j JJ ' ^"' ' j' (j^-4-i 4jLB jl i ii**m 2i I j—3 I j**'^j ' uj j '' lalul 
Jj^j V l-^>- !M j 1 1 o Ij-pjJ jl (jjJ^- J^JJI (j-^ J^3i O' O^^i J 1*1 1 OJ-A (jjs 
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JL3 JL>.ljJl *, **( tj j" f i ii M (_J3 J)lj_Ll 0JLA jj-o CjLuj_>Jl (j_« Cju-o » i ea I /^l^. 

j^JJ! (^ jjJj (ji ^jU" i n_i (_gJJ! (_,Uiitl j_£j_U! (jl£ L^jj Jj ij^jdl t-iJCLaj 

3_iil_>JI 3j)LU ,j-o jj« LaJl j oill dJJj) (jl jj '^"'' (jl dili (jlr t_uj_uj. 
J>JLC j-j^I i_jI JCbvV I JU»- Lj^LS^ j-p-KJ (jilj-iJI (jjJi (^ J^>-jj (_g jJI (j ni-r It 
(__L)L) JL>-jj /^-i-li jjl n"»J1 3_}La (j_a (J_u_tiajl jJUlJl lijUj) ^1 1 1* 3 ! ijji Jul (j_a 
alj^aJl (j_o sj^>- (jj-ji-o (j-o Jo-lj *j^>- (^-^ ^i}^ * lS'-^'J 3jl9>I_jJI (_jilj_ill 
i_iJI (j_a j-£l i_jJL>J i<LoLj 3«LaSL) pjj. jj LjjJaj i w aS-J ( a Ijj>- jj£Llo 0,01) 
(JI_>J,I I JUk (^-3 4_j-L»-C 3_ij_>ij Oujj>.I JLSj. .(jilj-aJ! IjU* JJ^ <j-° U^r!^- 
(j_a ^j^" * i^£ <-"'» <Xj LoJU£. ^^lj-ijl jj-a pj-^' l^-A (j-* 3jL>-1j. /^JJi (jl c — < -4 J 

jj_S!i jj—a Loll j .".^ JL>.I » )jG_>tJ (jl '"-^ I Laj i ■■' JL9 i^lj-^U j^paj-t-o dJ 1 1 nil 

i j j j S JU>. (^1 4_Ju_ajJJ Ij-jILa j t"i »_l ftSj-JI Ij-A (jl i'l i"i Vj. i ( _jilj_i!l I jut 
^L-ljLla-lSLII J)!j_U oJLgJ (jlII 4^jL>J! Sj-U! (^k: 2be_Ualj. 3JVj) JjU 4-SJj. 

. JJ^J-II o JU>- u^ JUiill Lnj-itj 
(j-C (j^LcVI (^-3 J)!j_U oj-gj (jlII SJSL^JI SjJlflJI OJUfc (j-uVl AjLJe-u-uJj 
. (jLiSJI I JUt ( _ ;r 3 Sj^jj 4JsLLa (J JU ^1 =L>-L>JI (JJJ> Sjt^ 4j>-Lt^o ( _ ;r 3 I j . ..Ai 
jL»_tJ (j_£_<j_j_3 4 qV (^ C)L>.1 i na (_3 jl i ii"i i z 1 JjljJLI 0JL& 3j-^t_)l * .J aj i --"j 

Sjilll 4_Laj_ojILa 7"Ljj * i ^-^ t > JU^- 4_iiulj_aJ1 d 5 1 Laj ^JJI ^yilsdj 4_]j)L>J1 3j)Lll 

j^paj-C (jl I o S tjwLajnS II /^k ^^i)^ ^ ' "^ L>^J 7eJa-mJ uj1j_a JuL^j (jl 
,j_la 200 (^JJ J'-^_' JU5 SjiLtl jlitJ (j-o jLjlII I JL* 
fj La *" (jl * jj ia-j i ■■" jni>ll 4_]jjL>J1 SjjLLI 3j-^t_]l (jl dJJj) (j-o ■- t gaj jj 
S_jLc 4^-L^a (^j Sjijj-LI jblaVl (j_a 200000 (^Jl J .^"l JU5 5i5Lt ^1 ,„o 
Ljtjj_aj (_^-i-II 3j)LU 0JU» (j—o 4_l_Lj_UaJI 4_uiSL!l ^1 (jj/LLaJLi Sialic LtaJI ( _ ;r 3 
JLJSj. . I ^ ... A i ^^JLi^LI j j« i.aj| (<ua^>JI )<_o 5JjLHLj lill joj 3jl>.IjJI (^^jVI 

jqJ (J JJJ J ."■ I I ^L^JulJI JL>.I (jl (-y-^>- (j^>J-^-J' ^ Ml itO 4-S-L^>JI i>JLA CjjuI 

(j_c (jJuLJ (jl » ^Jaj ■ .-" 4fQj*->Jl 4i-i-LLgaj| i3jL>.ljjl (Ju21 (jl ^JUuaj (jl » Laj i ■■ i 
Jj*)) (JL>J,I I JUk ( _ ;r 3 I j, a j •". a VjJ3 J^J i«lijL^JI sL>.l i nil OJLA (Jtla (^ Lg-oiAJ 
j-^5j>*I y j tr~i (j_a 3jL>.lj ^j La a I Cjlj-_ije_Jl (j_a 3j-iJtj » lx^sj (jl jt^jlu (jl (jS-4-i 

! (((j^-ajK"i i n^ 
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dl! j> U& 4j_o 1 jJua L& jlj OjLSLil ^ /oJUJI dl!j> Uaj. jVI LJ (jH_u JL9j 
( _ ;r lji (j I I i a Ir jLSj O^'j • 3j-*LtaJI aJ-&> (jx. 4j j ic (_£ jJI j-jIj-II d j i uil]| 

LJ (jLa iSiSL^JI diLvl i nil i>jla JiLo /ji I j . ..Ai j^£, (jiju (j! * j'^" ■ •■" «L<i/lj_i!l 

*1^^J1 /^ d 'V* ' «L»_i1jjl 0JLA p i"i i (_£ Jul ji Jul * _*"*"' ' " I ' "^ (Jsl i m**( i (jl 

1 . . . I g-JI jjlaJ (jlo- eAJ^I <L^ Jl^-JJ (^ j-ll tfLjoVI J>JU*j (jl 
julj_u (_£ jjl oL^jVI ( _ ;r 3 j j Laj (jl * J '-**"' ' ■■_' J^JJI (j' p*"* )-ll JJ '^~ JU3J 

3_i!il_>JI 3j)Ltl (ji 7c Ltajl ) <La 7r jt 1^ j-^ I Jut (ji 0^-P o^J i4^cj!jJ! =U3 

jl_j_at 3jU*_) (—ILi^I (j-£. JULUj (jl Jju aLj a I Laj ' I * ^I^JI (_3 pj^jj juit-ll 
£JU» 4_l3 jCLa-l (_£ jJI (_£JI-U uW* 3 Cr^ ^^ 7" .' ' ***J ^j^J-J JI I j*.'al~.S jj| ( _ ;r i>. 
J « aj jj^jJI (ji (JL>J,I I JUt ^^ Oj^jvI (jj^II h-O^^' ■— ■ "-^y ^J • £ ^ =t j'j-I' 
sUaL^uj JSL) j_daj (j-^3 i4_u-ul_Lll oJUt Jilo ^^ Lg-Lo jJojJjU ^ ^ U ' 1 1 S(J _<iJ| 
dJJJLjj i7c_jjJI =LLo ' . ■ j~ (_g JJI oL>«j^mJ J)LUaJkl oLjoVI ( _ ;r 3 4-uLiilj 4-2jj_Lajj 

jl La * II TTjLi- <— -> I j i ii a I (j-o <-, i j i ii t jUoj (jjjjJaJI LLaJ-l j£ jJI (jl jjj 
Ij La i a a (jJJ^I (j£. <■" < t j 1 1 (j£, ^ I Vn (jl Lai 4JLs iSjejIjJI *U£ j ii'iii (_g JJI 
4-Jal Tir I 4_jjj-Lsj 4_iQjt_a CjLaLsoI _ fl j .J ia i (jl L«Jj idlni u (J"-^ C^i 3 * ! J 

* *j j 5 ) LajL_t£. «U| i £J mi zj ,(_^jj>.| 3j-a «L»_jljj1 ■ la all I * (ji «u (. i i n"i ) (jy-^>* 

lLILLA (JLj (j_oj*_u_u 4_iLs L^_La d 1 j S * rt «L^L(_u^3 (-r^ ? c - Ujga £J cj- 1 -**' (j-° J^ 4 -^' 
L_Lja_jjJij Ji£)3 ( -5 -*J slitjljjl Sjui ( _ ;r 3 jl SjLaj^l ialii^ fj£ d La i "j" a 3j)Ljj 

3j)UI j_L^jJj ( _ ;r ^ d j j i .I ill SjLjjJI j>jut (jjSij ijiisLa ^jiiST L^-Lo u-s^nal I a Is 

<_il JUl^.V CjIj mi-kJI 9-ljit Jo-V ^1 (j^iiaJJ 4JJUJI S^UI gluaj Vj 
I JUAj i4_i 4_i^L>JI oJilj^ (_plj^JI (jjs (j ni-v (JSLI (j2 dlljj 'J^>-l pj-i J_J^i 
,_^jUa.| I j^IU* fJ ~^\ (j^iJbti! 4jj>L>JI SjsHI AJ-23 (j^ (_j-i-«-o ^La 1(j <jjU j_al 
?c_jJil} (j_u_L>JI I JLA j^j J) » J ' ' "" ^> LILLa J-^' (j 'li^ J3^^ * il JUj>.Li Cju 2 1 

.pjJJI ^ L^I 3_oJL=-JLl jjioVl ojut 

CjLjjJl>. (j^i_<S_pJ Lt-Lajv Ljjlyc ca-il (j ni-rlt 5jj)L>JI jljll i. ilf I (Jaijelbj 
(_^j-jj . 300 j 1 80 (j-\-J I la i uj (__uj->Jl L^jjj x-JLi ^qj?e_>JI d La i ■■j" a ^LuLj-a^p 
jqj5e_>J1 d La i ■■j" rt CjLuJj>. (j_a Jjl^JLI i>J_A (JJ^J (_b (■ i i i nil (jl ^Lui_jSj1 »l <i\c 
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(jSL^-i V 100 j^c L$Jjj Jij (^r-^'j <*Lc J^ '"',' ?j j * ' "* II , ^ J ^i)-? , ^' o' c^! -^y 

i L$_La 3_}JuLL« P l^jl j-j_Ua_r»o (jS_4-S « ^- 3 ' (j-*-*- 4 - 1 ' d ^ '**' ~- rt J^- 4 -^ (-r^ J „ '"'" 
. dllj ui>JI (j-o 4-A]j -si I plj-l^U 3j_L4-a CjLa^Lti Lg-al Jl^'i i r » 1 (jSLx-l V dltjjj 

i^ySjj^J! LgJjj J>lj Ui£ j>Ij>jj <j-u-^*l! 4j jUJI 3j>LU SjjtJa (jl £-Uiil jlsj 

(jl JLa-j }LiL«-3 . <tJ 3-JjiLU irsljjJI Jjjlc J>ljj ^yljjjJI fs^ta- j-i£ LJ£ ^1 
pl^jl ty\£- •— ^J-^ c^ 4j^_UajtJl CjIj-u_uVI ^j^* ' J ^j-uj-^JI (jj^Jl d A^ 1 ,^ rt 

(^Jl^^ (^Jl jj^JJI t_jju>. (jic j>Ij1I j>J-* 3j-^ SjLj} (^Jl (jjl <_jLj JJI (j-o 

S^Ljj (j 1 r JUC.I 1 11" (jr Jjj^>Jl (jjj-JI S-iyj (j' 0"° (*A>^' Cr^-3 a«ju3 i_iJI 

i^ili j!j^i a jj-"i 1 n" V ^Ij mi-»JI (jl ju»j LjI VI (j^JjaJJ 5jiL>JI 3jUI Sjjls 
(J_«Jj . j_Ll3 (j^j Ljj^^ L« 300 (j-c (^yjjj-^J I L$j jj (_y3 ju^3 5>f^ <-^> LjjJ^ 
0JL& c_i_pj-u (^5-2j (j I » J^**' ' ■■" V CjI^ iii-sjI 0JL& a! i n^.t (jl djUj) (_3 t. < 1 1 nil 
^jjj (jl j laj ' ) CjLuj^>J1 0JL& p-z^>* J-^ (j' "-^ ' ^ J d '".' ^? J, 1 '' < — 1 *~y3 J> "' 

. jl iVi'iVI ^Jx. L^jjjLa (^k: (jJLlILi >Lii9 j.' 1 ^"' 11 Lg^LiLa <j-° JM^VI ^1 

Jjal (jjSLj (jl JLl V jl jjVI JlljJ. (jjjj^JI (jj^JI O' ?"' '"' ' "'' L)' 'M LiJSlxJJ 
jljuVI J)lj_o (jV dJJjj 1( j.i ; > It 4jj)L>JI J>Ijji1! (jSjJ^JI oj>" (>ajJjSJ 
. Sj «"c r 11 U (Ji-I J J I 4jIiJI (Ji-t-i JjJLa-o^" 2 - 1 (j^ ihy-""' J^ '^~'iVI (j^\ /tLj->«-i 
<b 1 nilLi Lai . La JUs. ^l (OJtjJI 3j_l«j^5 L^jLjjJj>. Q^Sj (jl Jj V (jL^ I J-#Jj 
i»(jJa xll j^ uiIJVI (jlr JLC.I 1 n_i CjLljJ^jJI /aJeja. j-j^tjLa^) ni-rll 5jiL>JI jlj^i! 
(^3 J-«j<3 ^Ijll ojut (j^/ dilij J>Ial SjHil «I^JI ^ «LLJI (^ic jlcLuij L«^ 

. JiJJLa-o jjlC JL»-o (j-^J (jilaJI «I>^JI 

jljj.1 ojut aI jj-" 1 ill Jj* !... LoLa Vjl . n" jl>JI I ju» jl^. 7-j-IaJ ^1 ju Vj 

1 1— ^a CjIj uuJI (jr^- i— ii3j diLajUU J^Lpj (Jl LaJ VI CjLlUx. (^ =Lu LuijSL! I 

1...JL3.VI jj* L^-a JLy" i ii j (jLxjijVI (jl al 

L^j aLs (^lll 3-aLgJI 5jj^=iJI dJJj j^ju Jjl umII I jut (^i^. 3jL>.VI (jSUjj 
(2r< i ni-^JI (ji-i I j i im'Jj La)^L>- dJLLa (jl I jj' a J^j-j cj-^Ij <-^ J ' " 'j~^l *l nUtl jl>.I 

l£] I * j '*» . 4_ljLj_«_lSL!I jlj_LI ^j^- « J iLajlj /« i"i (_^i^. Sjjlill ( _ ;r 3 (jLvajVI ( _ ;r 3 
(jjj^V ,j£. SjL^. j-Aj «Exaltolide » « juVjlIlj^l » j<uj/Lj <-^j-»^ ^Luij^ S-^J-° 
a^\ "y" i n ij 4_t-aL>JI 4lbt_jlj-i j-uiljj idJu^jlSj^ljIij (j_u^j)j JLlA -14 ^j^-> »3> 
w I C 3jiJj_3 3jj^>«j («JL«JI I JLA (_£jj>-I Ji^J jjU.II icLLua ( _ ;r 3 Lutla 3j>Lc 
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>UftjSJI 6w&l 



L»_a (j_a JliLj 2lj j^Sjjl (j-o Lhh 1 ^ OJL£. «Qjj^?eIJ jLl>.1j c_tSj-U I Jut 



. (jjjL^J! t_i£j_U 4^ejlj_i !_yi\ i aa. 2] (jr^ (<s-#-i-o (_P ">jJL3 -i j j* j pa. Ij jLta VI 
(j_o JjS SjjLS ( _ ;r a Lx-ualj La^la. i-l!Lufc (ji Sjjjtlll aJJb (j-o •» LtaJl JLSj 
CjUJLJI iJliLjVI '*■'* I Lali "I (jrta. /j ^' a . <L»j!jJI ojut j_u^j (jlr jj^jJIj iJliLjVI 
4-fl-i*aJ jj^jJI jl (JLa-jJI » Lali i ■■_' («J ii_j£jJL! I JUt 4jejIj j-u^-i Cil Ju i uJIj 

.3 _ ^ ' u .j ' ^ t * ' ' "" fi J ' j q ' *"* ' b* w '^ jj *' ' d * '"•' Cj '" j ~* ' a 

IJL^J CjIjj mil 5_u-ul ma. (jl fJUJI tiili Jia-V lilljS .t_<£jll I juk 5^|j 

4-u-ul i n~w (j I I 1^J^^''^ uLsLluj SjjJ) * J'^p^i JUX. 7c_ualj (JN m i -S'-S^ *-—>■*' 

Vi» (_£_j_Li2l (jj_aj_^JLi [a^JLaa. jux. Ij-jjS ^i}-* c r~>^' '^*-* £ ^ =e ^'j-' JJ^ 1 -^' 

. (i^^Ha. Q)**( < ii 

(JjSLj JL3 4Ji (jlr iil!j£ JjG (_j-Aj ic-^jj.! I JLA 5jkjIj oLaJi Jij-iJI 3ji ill i ii-w. 

(jL_uj X I 4-o.^J^j i n a j-L jjJj (jl (j^-4-s c^ 4-uL l < mS J1 Jjl^Jvl jj-a j_lo iJJLLA 

. JufTo]! <Aa.j (^ic J%\ ^^a. tiilj i_ajjti V L& &\j 

dJJjlSj 'i*^ *^*jJJ ^J^ ' "3 oUtP^' 5-ia.jJjj i n'q ^Ir 5_uLuijSLII Jiljll jjI 
.CjLoj_L«_U (JjiLij ( _ ;r i J)lj_ll 0JU4 L#j a jjr~ i n" (jjJI iLajjJaJLi jj I »"n L»^ 
«U-olj Ju ^j^-a^Sj jj-i jJl i^JliJI £l o lr (_£L3^_a jJLam 1 Jut ^—5 A^jJi ■ LA^fl^q 4 i i ii 1J 
zj j ^ i ■■ c ' a a j rt 3-^J iSjij-ia dil o IS » Lga ) zl L^_Lo ^j^bjjtj z 3 JU Ja. <^JlI 
aLoI Ij_j_lS J 1 Laj (jJ L^_oL^_ilj 3j_jJ_>JI 4jlLI! oJUk (_p»J 1 c (jSLIj idJLi 
,*Lsi«JI Sjjlla j»La!j Sj)L>JI 4jUiL«JI djVjLaJ.1 
VI pjjJajJvl IjUjJ 4^Li CjLiLa.1 JU>o (jl LJ j i ih"m (jJ <LJI Jti'nU <j-oj 
( _ ;r la. g| j I j I t"i II - Ll^-iSJ I JLa-a fji& SjUJla. ?lj)I Jjj-k 3 (^Jl Jj^sjUll /<u lj>j 
(j-o Ijta. ALuxaaJl CjLuiSLII (_^ia l-Sj-kIlJ! (_^ia ,3j-^' OJUfc LJjLcL^jj (jl (jSLu 
■"'I xL»-C j^ia <LLaJ! iIjLLjLSLII L^a Jia-* i n" ,Jjl\ SjjLuijSLII JiljII oJUt Jlo 
( _ ;r ^ (_^uj uisc-a aJUoj 4_l^ dllj) '.'**•' ^_* (jl (j^ " "j'»l I (JjjLjjj (Jl cajVI 
.L_a^j_LiJl i ^ n "- rt citao CjljI^_j_>JI LJi^l i ii 4j_o1jJU «Lt-aL>JI LuLa^l»_a 
JJUij V jj_o2l (jLb iSjjijJ.1 CjLtLaoVI w a j laj ' 1 1 aJL2jJI x_a ( _ ;r aa.J 
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(j"i j *" <j-^' Sj mi-»JI iUilj^ liLJl (j! ^tiio lt*-P '**" t3Jal i .I ill oj-#j LiSlj 

OjIS I o j rt i I j* rt r-jljJIJj j^i Jjl » )JCl>o (jl * jJ au i ■■" ujijjt (_3 ■- i S II iy\^- 

jjl U'.tlj jl mm'iVI ^Ir "jjLaJ! (j-o 5_JLc 4j>-jJ ^Ir 
4jJsIj_U Cj-so O-K-UajJ (j^aLrsVI JL>.| ^^ 4-Julj_i!l aJJt iZjJu SaJ LaJ_t£,j 

oJ_& o-JL£ jJsj ijj^jJI i_il jl!j>.V 3^-^ 3 '^' (_, I r I'm A J»^~ roJ L^jT <j-u" 

^jJVl 0J-#J j^SLxj ' ''j'^' a i -1 j a II (ji^ (j '^«" ■ "j I JJ>2 ^J 1 "' 4jjj_«JI «i fc •>. \l 1 1 

(jl J_*_) lILjJ ^J * dj V (_& L*3_UJ (JjJL>J1 ^—5 J-llaj /jj-Aj J^aSjJl I )jQj>o (jl 

!!j_<-uVI ( _ ;r 3 (j-*J ?Tjl>^' O^^H L ^JJ J L^JI-^J igj^aAJLlI ^yfl O-k-Usj 

(j^Lsj IjL^jj ^-fJ Sj a"i ' ii U 4j^Ij_LI o-3o (^^iiVI j>jla lZj-x i*r->j Loj_i£.j 

(jJLi^l oJ_4 4_l^Ij_o (j_o <j-\-±J J-2-I • t r J i>*^' li-ljl i ntl Ij-A j«-#a (j-a »l aUtl 
Jaj j it J_t£. VI r'jl^jj V L#JI «lj_a->JI Cj->«j 4juI/VI el La i ul aJ M-J 3j_u-uVI 
4jjUJI 4^LJI (jrU La^S "jJLs^ i^jUsjl ^ VI dili Jjuj" V (^Aj iA>UaJI 
(j.i ! y\l 5-ijL»JI "jLU JjlU~ V diljd Mr*? Lj> I j i a 5jjIj-II 4x.l mllj 5j Ar, 

julj VI ^yiJVl SjLjJ ^Ij V jj^JJI (jla Ij^lj .JaSi cJsjJI iJUfc (_ya VI 

.(j ni-rll 3-ijL>JI "jLU *ulij La_Llii iJ^LII ' a i aa" * a 

(jl •» <>»"! ' 2 a ii La S a cjLjVI (^i^- r^'jj-" * j-* i_P-a j'-*- 1 - 3 ! L - ^i-y Vj 

LgJLij tijLJVI (j^s L^jl^Hal JU£. L^j 4j^jL>- iLajlj Jjtu* ( jilj_il| jj^j 0^*j 
oJUt jlj_aLi jj^jJI oJUt Aj_ijj . L^jI jCL>-lj CjLjVI t>JJb *lj^.V iil!!i (Jj«-flJ 

JLcl i ii* C^v 4^ti>.VI 0-30 j_2j 5j^sL»- Jji. (j-o CjVL>JI i. ilr I fjjs 4^cjIjJI 
iJlijLj*_j Vj . ( _ ;r ~_iVI (Jj^>- 4^tjlj_II oJUt j_<Iu (_^i £ ' < L«J>-^' 4jx_l>-VI a£jj>. 

^jic j .Si" ;* ^"Vl 5^ejlj (jLa ij^JJI 5^ljj (jil^VI 4^lj <jru .Ul^ dl[ln 

j^jdl 4jajlj Lol niliLJVI ;"-«-><-! (jiLol (^1 jjS jJI t_!JLaj aj^jj [-"'j 3" 2 - 1 
. LgJy>- 4Jlj_Jaj ( _ ; ^1jVI (^i^- "JJ-^- l ^ JL i "1 3 ^ "^ -^^ 
Cju!iL>* «L»_jIj-j (j_aje_] (jl (jL^ijVI » J^**' ' " I (J-A . . .(Jl i ii l (jl l_i_A LiJ (j-«JJ 

» ijL^tjJl '"*'j '"-^ (jj3 (j-\-jJ J-JJ JCjl^ iii"kj1 CjljI ^j^* I I j 5 1 Laj (JlIi (j-u_L>JI 

j_u^ (j^j J-ujuJI pi Laj • ■■! JL3 (jl i n'lVI ' aJl (jl JL>J,I I jut (^ Ojjj>-I (_^' 
iJlsLiVI «lj_C.V jj^jjl (jja «J I j " I Laj (_^"J' (j ni-rlt 5_i jL>JI jljll 7=-jljlJ (j-a 
L^SJ LaJ (jylll (j iii-rll 3jjL>JI jljJil 4iejlj_i (j^l i n"wVI u^ (jL^uVI (J-«i»i3 La-Lu 
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►UOLjSJI 6w&l 

(jjjLJLJ^I 4^t5!j_i LiLo~l I a,jA,^j JJ 1 ^''^ L^-SJ Laj (jjJI 4jxjIjJI (_^ic i_3jjilJI 

d i nil ilLuiJ*. 2jj Lac =Lajlj (_gi i aLLui liLus (JjL<-u (jx. 3jL-t^ <jr#^ ' ^ j*T^-J 
^ J 1 <i ***< i ul ^—II Lu-ui (JLM-" * >^>* ^JlS ( " ^j^* > 1j_A LCJ) Jl9j . 4^jJLJ1 «l^t_j1j 

(jSLx-i jl9 (jULal »l a-L»JI jl>.| (ji i_ijjJaJI (j-oj .JjIjjJI *Ll2j JiLo JSL^JI I jut 

i I g-±-Oj-J (ji^. <— 2j-«j j<sj I J LI -»"_' j»^J '^-^J 3JL>. (^ 3j)LL! OJU* J Laj jj-a 

^J-il M I nS fry 2-(j_u_)1 J-J» (Q-J-uL) L_3j-JLJ C-A-jS^lul d La-i I ■■ > 3j)Lfl L^jt ■- Lg3JI JL9j 

i_sj_L>. ^^ I j I n » a sLaUJ.1 3j)LLI oJUfc *_u dltj) Jolj CjI£j_JoJI (_£JoJ CjJjj 

.(jVI (_^o- <-i!l-ut pLu dJIj La J I ji ul 
Lj^al ji>-" i nV (j ni-rlt 3-ij)L>J! JjIjjU OJL& ^j q » • 1 JUJLJJI T-L<i>.^MJ IjJajj 
dl Ij ul>J I CjLjI (j-a I j » j j U L$-La 4Ju^i3 tj5>-4-! La 4iJ3j iCjLflVI 3_ajLLa ^^ 
(jH o"(^tl si aUtl ^J^* 'J jJlS iX_*_ulj 3'-* :aJ C~^ r ' ' X "*'**' '"^ 7tL*-saJ 21 CU_lJtJ 

I j I o » =LiL>J,lj 43j|j_«Jil 4-uLi.a-iSLll J>ljll (_>^ulj jLlo~I ^^ pjjJajJil I JL^j 
«b j)L>J1 Jjl^JLI ^ o j rt ^j ■■^* 1 a I j 5 1 1 <La1 JL?-**k ul (jS-4-l L^_La I '^* i ^JjlI LAjLCo^Ij 
CjI j q\ i jl i"i^.2i1 CjjLcvl ^-lli Jji^JLi i>J-A j-j_tiaj>o £j£*Ai J_i_Ll>.j ^(j tuJe-U 

CjLjJ Lg-S-Uaj (jjJI SjiLil (j-Aj jaJL-LaJI 3j)LL JjJlJ ( -5 i^- JJ^" 1 ^! 5JjL^tA ^j^ 
^j^ • I ^jl * ijL^t-ljl i>J_A jj-a ■- LgaJS I a i L_L_t_] ^jl ^j j mi LsS ^ i n n-*Jl j^lj-S 

(j^jj£LII cjIjJ> (j-o Jjfi J)jlc (j-o (jjSLlJ (jjJIj 31 1 ill i nil 3 qj?" i nU cjLJ^cSLII 

i>JUjJ »1 oUtl jQ_oj fOJj . Lo JL>. (—Jl ^. i n n-»J1 4_tioljJ3 j^j J) * )jC_>»j ^jl * j'^**' ' ■■" 

(_plj_3 CjLjI (jjs -^ j» j ,Utl jjl n->JI 3j)La Vjl I aj i ->'*» Jj i Hal ~if I i_!jL»IlI! 
, L^jlSL»_aj L xL o J t j q I *j j ' ea >i ' jj-a 1j-'t\-4-lJ L^j_j^j l^bj-C jcj ^. i ii n-»J1 

(j^Luil LJLp-l -1 j*' a 'j (_£ jJ! *!j^.VI 3jsjLio 3j>Lc »l »Ll!I » xLali • •■_■ Vj 
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(j^jj^jl ^ya 3j!i *j "■■<- Ci i n t j- a JJ \M"*^ ' d ''■■'■■■ j J ' *-»^**" 1^_aLoJ3 4Jl_>Jl 0JL& 
Lajs . IjjLLaj J^l 5jJjl_Ll1 JUJL>JI t_i£j-ll (jjSLj (^1>- it-**'** 3ji Oj ■"■■'" f-Jjl (jJJ 

. liLiJj 3jJ3 >^l £ '-'- lt:: *^ "-^ 

<_aLij£l (^Jl ^^1 Jj^sljlLI c^tJI (jl VI ^ '".'j?^^ 3-i1>a jj^i t_jl jd>.l 

Om jj-a ij^ljJ^i I fcu£ -Mj (jlj 4_jjt_j_tlaJ I S^Lll c_<_o^j jj-oAj 4J jl>.1 L^Sj^a 
JL9j i(j^jj£jl Cj'ji (j-o 3j!i Sj Mir j^Ljj (j-a (jjSJu d*il i ill i ii (jl (_gl i(j^jj£Jl 
(jl£ (jlj ijjIjj->JI J-Aj w * J J 4~>*' *J^ O j± ^' *" S~>^' '^-* CJ' 7" '^*~'^ 

1 1 jt j iU j>^>.^ll pj^iJI ouj cjLJjSLo jj>. 2 iQ^jLiil j_lUucjJI (^ j-<-ujI (Jj ^1 
(j^jj£LII jj-o 3ji Sj Mir (^yJLu (jyi^- i_£jj-><I1 JljJljJI <_i£jJ,I I jut (jLa I J-gJj 
4_ojl_2_a (j-3j (j 1 11 n->JI Sj uu. jji j t r jjj *- t7^ y^ 5 * j»JL3tijjJll t_iSj_U jjt 

.jljj/Ij Jjl ^"' (jl<~ <taVI ojut 
-(j^LadJ 4_oL>JI jl^U i-a^Utj-^j^Vl 2loLuijSLII jI>LI <j-o j-ufTiiJI-Lij 

J „ ~" ^ 4_u1 JtiJI .il^JJ ^j^* I (_p-« CjI^ iii-»JI * )l jCo*l (_5 Cil q»*i ( ill i-y^-II 

O-a Jl^-"1 i nl LiS i LAj-lCJ J3-*' l^'J-*"^ JM^'I * l-»aj 4jj 1 11 ill jl^JLIj jS i nil 
t_ll jda-l » jt->~ ' ■■" (jjJI jjl utlll CjLj^jj^ JiLo el Uj , ,. ,tl cLuLl^iSLII jl^LI ^j*-*' 
4_ljLj_«_lSLII jljJil OJLA jj^*.' O-aJLJr" 1 nl JLSj . ^ j_Ltl i_sL>jJI Sj i"i->. CjLJl 

«LajLS-a (__5 CjI^ i 11 -»J1 * iljCo^l * .J au 1 ■■" /j^lll ^l^-LI jj-o i_Aj-lCJ 4_La_u_u_JI 

^£1 I ^ » . "^ jj ij_uQjl Z-ij-uj (_gj i"i">. J-U-4J Lg-Lalj. Jjlj liUij iCjLsVI ^j^-«j 

. CjIj i ii-»J1 ^JUt I go3 y-qje T u 4_uoL>- ) )l 1 a rt 
* j Lali ' ■■" 3j_jJU>. Cjl_oj-^3 Jal 1 i**K nl (—5 »1 oUtl 7"l->»-) (j-* (S-Cj-JI i-r^J 
'"'l;<j<l j"|<? w ^^J'j;^ 11 (j-aJb=JJ5jiL>JI jl^ll Jt^~,„a,-.lj .^ — tl t_jljCL>.l 

.3jsj^ aI^.V 3_JLjl3 Ltjuilj Sjjls SjSLuijSLII 
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*i\ 






/— jJ! fiLaL^Jl (jjj1j_>J1 ^JU>.I ^Jt <i i till 4_*_uL>. 

S^Js (_3 ^j^> 5 * II ^ys^-x2^ <j la >JI p^_J9^_i L&jJLu 
4La->JU j La- i'i^I i— 3 1 uii£l (^3 ( _ > Iij3Li>JI Lj-aJLa-" i uJ 

. jLa_<i/2l j>j_a (<s_«-3 jj-s ^ j ' L* - >1—LjI jL«!lILi 

iCjIj-JojJI J_c£. Sj^j ^LcujV! J_c£. Ij i i Hi ^ agj Ja 
«L»ij1jJ CjLilj-aJl J^J^i 4-u-ul i n~w jl jJLa Lutj jJlS 

4_^L>JI (j-a ~ ■ ■ -^ " jJsj 1( j.i ; •> II 2uiL>J! jljJl! 

3j— o 4_iL$j^tj ^—ll^^ p uiJI 4_<_uL>. 3^9 l_AJ_t£, *-Lu 

.jjL^ujVI j_c£. L^jjJs j jls 

' d * ' <a I ^jL-ujVI jJt£. fn i 'Mi 4_*_uL>. ^jt {jja jQjijJuj 

i Lu «LLaj_>Jj 7t_jlj)jj1 jj-a J-^-" clAJ Jr! -4-1 (J' * „*"***' ' " j 
I— Li j-jSj^ < '-^! JS -? , ^' Jj-^j-" ^^'j J ' *"" "J ^ _W^ 
4 '< o » 1 1 tcjIjjJI J j-5li i uJ JL3 sLJl Lo r-L^Li'zlj Sj ui ! 1 1 
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«Uou&JI *aJ 

1_4_jIj J ♦" i n a q\ i n >V| i_ i-jij JiiUj) (J-t-aj (jl lJljVI * ^tv. ' uj l_ o_p (j£j<AJ 
iAljJJl /^J-C t-^jJla i—cuVUs i I $" * j ■ la OjiS L^_a 4?cj1j)jJl I a u se a -Jl <^"i . .. V 
.Tc-llgvJIg Sj^&jVI jj-a Ol i-wiC 4_*_« ^LaL>. J).! 3 '"' (J^ f - * *'_5^' *^^ Lr^'" k - J 
(J^>* *i^^Jl 1 JLA <LiJ3JUJ l_£uV 1 (*3-5j i^lj^Jl ^j-* J^H l - ^-^ Lr**'- k - J LiJLt£:j 

i4jj_ajJ1 Cj K-jj-uij L /^-t^ ^-JoLit-a ye-Lculi 31 IaJHI jj>-1jj>J 1 £yA «Lcj-<jj?E_a ^ Q-$\\ 

d 2 La *' a /q_(_uL] 3 jLc ij_)juj ft-uJI < H La£ I CjLiL^j L^-l^ *-q-3ejj 4-cuLuo>. 4-5iaXa 
iC_)L_t-a_C VI <-_3ljJal «-a ?IMj' \-$±4 "*■ J (^H-^ ^J^r 1 ^ ' <j-"^^-<J udLLAj ijo_tiJ1 
^—11 4_uaL>. diL-iuj (J_i_ojJl3 i«L*_»[jJ1 CjI J) CjLljJ->JL) La 4JLjJkaj ( j_oj>o /^i-Ji 
qju Liujv V 1 ^j-Ii Cj L<-ia_t_(J 1 0jJb ^j>.j-lJ liJLufcj .7c_L1 (-JI f^J t/Q-mJl Cj^Lj_u2J 

id_j_aj_jJ1 L_ljI_lj>. t _ ? _5 tcjI^jJI «Ujuj L^jJI aL^-11 JJ<-*-M (j-° a£.jJI Cr^-i 

^—Jl 7c_j1jij-J1 £JL_A c-(_<-g-u (jl d '* * > (jl LLtSL^-i La (JSj i7c_ilj)jj1 £JLA ' d < aa ! 
«L?cjIj ^^j-A «L?cjIjJI OJUfc q\ Jj S **■* i L^-t-o i. ; << t iM c?^' L^Jt_il_La ^1 j t L^Jj_ual 

LbjJ q ui-J tiLIjL^ . IjlSLaj pLLfcUl 5^tj1j jl 4 4^LiJl 2btjlj jt ^jj^j-11 

CjI JL>.j LJj£J1j1j rj LgaJI SjUll/ jj-uLlSJ «LuaL>- CjI JL>.j J_>iJ (jl LjiLalu-ul Lul jj-* 
7c_Luaj /-oJ! 4i-U-uaJ 1 JL>o (qJ ^j VI /_y^>- Lul VI t < - ) j 1 ga 1 1 3jL>. jj-uLlSj ^j^>-I 

i?c_j1jjJl (j-* SjJuCua p IjjI (ji^. <— fljjuj ^jl r^-uJI < 1 L ga c t J lJuVI » J^**' ' "J^ 
c_3 l_Lt^a I jj-a Cj l_<-a j^-J <d_S_j_S_>J 1 (_£ j-_j_4-i ■ g a 4 lill !i (J-«-aj Li J_t£. ( _ ? _A J 
» j-LaJi 1 ti-J V ^^yliJlj ij_t_u_j_J1 w ^**'*l^ «L^j1jJJ ^111 .ill 4_uLui_jSLJ1 CjLuj->J1 
J $y JUlj VI iSjLlLxIl L_3j)jJaJI 0_>»J - I goL: l_3jjl1]I t_)jjGll ^Lui-jSLII 
jjl <d_j_>Jl Cj L_Lj LSLI I ^a * 1 J_t£. ^c-mJI 5>^3>.| ,j-^* 1 Jt_ua_u_uj LiJUjlS . , ^^>- 
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<J j I j_A « jj-uILjjSjJ )> j-c LfuJ 1 (j IS i-4-ij J * <-^> LIj l£j 1 t ^ n "*■ a ju^, <_coj 1 <L(_u Ln. 
d_*_u L>. j-u_a^IJ « jj-uILjjSjJ » i gLt-tJaj j^ JJ 1 JJ ' -"***' J I I J-A £) I <j_a (^J-J ' C?~^-9 

. L^J jj-uL-a^. VI ^^SL^-l 3j-J-4_>3 7C_j1j)j 

3t_iLaIu_uJ /^i-Ii 3j^t-J 2l Q^Jt l ^ij-l' ^*-^-I 03^ L)' '^J^ C?"^-^ ' d J ^ * A -^J L * L:> ' 

2lLL2 jj£. 3jU1 duL^ 1 Jl Lol .2^U:tl ^ju^ >L*j <_pll ^_jL^i£.V1 (_a1j-Ul «_« 
t3jijJlj i^-j <— JlSLj (^jJI jQ_LULb iS^juLLaj 3j_u^ -^'j-LI i>J-A ^^Jx. 5JiLo^?1j 
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»Uol|SJI 6w&l 

^jl\ 3 jLLI jLie-J J i^aj (jl JU !M-3 i4js5IjJLi ji uij (^ 4J I till j (_,lr ( _ ;r ijJ ; j_j 
(_3 j-jJ-J (jl * ^ La.j ' ■■ i (-H-3* I i ( iil—La jLit_J1 1 JL& j-o^JJ (j^-i (jij it—tu 2l 
(jj c_t^tj (Jj tfi i iill d 5 La ' rt (—Jl SjLtl 3j^s_il (J-i-saJ (jl (_aSL) zj . ^ i ii J 1 d S La ' rt 

p ui II i -ll Laxl i—alj-IaLj 4-La-LjJL I 4 ^J a J 'I *L1I 4-SjLa ( _ ;r 3 L$jL1jJj>. t_!jjG 

jl ^ <C i .I tl (JJLo i«LL! ^ Sji^j SjLLI t_ij JG (ji Joj" i~i_i Vj . L^jco (J^Lijjj 
L^JLu (j-u^j ^tlll iuLaj ( _ ;r S »ul (^ L$jLujj>. jn»i t_jjju (jl (j-aSLj (Jj i7c_ui 

L^jjJlJLj sLa-jljJJ 4-Lj-mXI jljJLl <_>^aJLJ j-J-*JJ J^Sj . i_sLt^l£.2l CjLjL^J (j-UJ 
LtJLcLuuJ (_j-^ n£j-& 3j-J-o djir-iLi»JI 0JL& L^jlaJlJj njjjt jjl ( _ ;r 3 (jLjjJLlI (_^i^. 
Lj^LiJI i.i I r I (jljju>- L^la (jjSJu (jjJI 3JLiJ3jJI (j-AjJI 2 5 iLa (JLh^' (jlr 

.(<uiJ! t_iLi^i£.i i_aljJol (3'^h^Li L$J ?r ■; i n"j 
njLij JJJ I grj-LuLaj >jl Lalil 3.}LU 4jijLS Lutj nj-nir^LjJl (j-GLa <_a^iitjj 

(jJo (jlj i4^tj|j_LI 3 j j i ii U _a 1 jj o n (Jjji.Vl (j^aljjJ! <j£. LfLui <-2jjJ '^ 
l_Li£ Oj-JJJ Laj CjLjjJjcJJ j^LuijSLI! i_i-OjJi!l <j-u L° SJa^Lc i_dl_u» (jl (jjajgll 
«LuLuijSj1 .il^JLI (j_a CjLus Jjjlisjj (J^jjLuijSjI aL9 JL9j . «L^_iljJu (j^jl i n-M (j^ 
Uj^.1 i ii" <J 3JiL>J,!j 3jUJL>JI jljll oJLA (jSLIj t(jJaJI I JLgJ LojJLso J^Lti! lJ £ 
Jljv^j V sLJI Cj_Lj-jj i(_glj_JI IjUt (^1 aL^-jVI (Jjj Ij-J^ OibLual Jj 1 Ij-uS 
V 3->Lo ^V 3-jjJa-«JI '"'I A ,^ tl jjlj 1 4jsljIjJ!j c-^jiJI (>u 4Ajh SJs^Lc: 

j-j-c (_£_)^>.l (J^l^^. (ji^. jl*1«j L^JI jJjj (Jj (j-il- L tt-iS L !! L^ojSjj (^i^- J-«il«3 

J_aL«J1 j_A aCjLIjJ^eJJ ^y£.lj-all (J£LAJ1 j«u-o1 3jLc djlr (jllajj aaLlII I gK mi 

t-Ij^LjR. W. Moncrieff lJljj^Jj^ ^j_Lt^L_uV1 ^JLnJI ajlSj 1949 aIx-^j 



5^1 



mjjJI (_ps>«JI liiljd aUJ! ojLUI (^a l^il in j-ljiaV! Ijn> *L>- jlsj -<LoJI 

i—iilj-Lal (jl 4jj_La_JI 0JL& ' " i * o LgaJ JL9J r*'-^' (j - **^ J-La «(j_u_u j£^Ji) «U AjLdJ 
3j^je_>f (Jl jJHi i " » SjUlII 4-La-L.a -»~t I Lj^LiJI (j-o p'j- 1 ' ^ ("uiJ! ' '^ nax I 
£ya jjg^LmJ (j I * _*"*"' ' ■■ ' 2f tJS uiJI _}JU%_« I La-i ■"■ ] LjL3^_a c ^-^ > * (J^ -5 0^3 ' ^f 4JC1 
Jl_uCJ .xJSjJj lj_& fn 7- ^ J (JS mi *_« gL<u^j>.J d IS mi Jj dlu La zl CjLuj^>J| 

mJ ju>.l (J_<jijJJ , ,U j ,~. ; tl «Jaj_Llj cjL1jj_>J! jl>.| (j-u (Ji.ljGJl I jut Cjjjl>. 
3JL>JI aJJt J& S^cjIjJI ( n^j3j .5^e5ljJI (^ <tWjU jil (jJI cjli\utl 

(1 t3j uutXl q J) MiLtJI » <^_SjijJa j-uS Jl>- (—11 5>SLdJI 0JL& d 1 iii" J . ^Ltiji 4^t_jlj L#JLi 
j^i-VI ^j*- » til ^j^ A j 1 mi -sJ I 3j^>-2l ^j*-*; d-t-iTiTj jLaJJl L^-aJLy" 1 uJ (jj^-ll 

.j-Lal 1 11U (Jl <ji~ 1 11I ^1 4jvL>JI (jj-i 
John E. jj-al (jj^-) ft La-i-*-! I JU>-I j»L9 i<LJj^l sbsjljjl iJr JJua JUJLxjJj 
j_uu3 (.^-Ilj 1 3 a j * "' ct^' J 1*1 1 (j-° '"'!'" j LajeJ ( 'jj^ ' "^jl Sjl^Lsj Amoore 
y w 11 (—11 .sl^JJ 0JL& ' ^*.^»" 1^1 0^ (j^-4-s ^~ J ' 7c-Lgaj| JL9j . 4_t-al_>JI L^jt_jl^j-j 
i3jU>.1j «L3e_llj (--5 I J * rt 4_C^-<5J5E_a (_p liJ^" uiJ CU_iJtJ 4«Lu^i_uj CjLc^-Qj?E_a 
.«4_uj/Lu/2l tcjIjjJId jl «4-Jj^( I 7cjIjjJI»/<u-u! )> j 1 nil 7cjI_jjJI oJLA ( _ ;r Lc. (jjlLalj 

j^aLSLII iajlj LgJ t_^j-o 5jLo ^le. jujj La tiJLLa (jl («JL«Jl I jut ju»-j jlsj 

jj_a j-j-j-j (jA-J I *JJ j to jl^>£iit 'LjJji *^=tjlj J3^LCII 4jejIj CjjjH^.1 dltjjj 
jj£jjj V Lgj 2 SjjjLi =Lajlj jJUjJI i. 1 "n't- 4jajlj dij j~f I ij\&- u^ iCjLi^j_LI 
(jl ^> ii'ull (j-oj • Sj Mir ij\c Jj_)^ * -sl_jilj ^Li^J^' (j-° (Jt!^ -iJ-C (2tV «1 
,_, J '** I J-^Jj 'J— "I jl (j^-LjJji O^^'j Jo^Lo-l (j£. I mi'm ^jjjLlJI 4^cjIjJI 

'.(_ ;r Lj Lo 4_JL«j>.l Sjij 1 aJ £Ll!j2| » j 1 nil tcjIjjJI j taa (<u Jl^J 
<j»Ljlj - pl_L«_JI ^Lajlj - j_jjiijJI 3^ejlj-dJLJll 4j*jIj - j>aLCII S^lj 

d tdg «L»_jIj - 3!iLoj «L»_jIj - j-uzl 
> j iS .3JX. (Jj^Sj (j^- 4 - 1 * I-*-* 7 ! -^3j^' O^XJt ^j^* 1 /TJ-4-i *ul /. a_uiaj| (j-oj 
tcjI^JLj <tjj_ksJJl OJUjJ LaJo I jj-i i ■■' (_jjJl (jr^J 'lS>*-2?' ^J'JJ 7"'_J>" (j -0 

4$j"i Mill 4jJj2| tijIjijJI ^JLC (_^Lc ^J-ilj *L3e5lj (J^ 4jLjlJo i_a3jjjj i^j^jLUI 
j_u^ JL>- (^l 4jjJaJjl 0JL4 i.~i«» ffiL-u J^J • < ^^ L^-Lo (_p d j mi ij ■ La A -- II ( _ ;r 3 
itcjIjjJI (j^j sLuL^J V I jljLcl dJLuk (jl jj i eu ' Lo JLaS ijjjj^I Jaj ■ ■••' fjjs 
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»UftjSJI 6w&l 



,j_o J j La JJLC (^ 2 j«j JaJI TtjIjijJI ojut J£ 



jlc 



U^Jj 



. l_£jJ>.V! 7ij!j|jJ! flj-ll (_P 3 1 Sxuil (j^- 4 - 1 ^-^J i<LjjVI _jl 4-U-uL.uVI tcjIjijJI 

HjljJVI (JLa_o ^^ 3^-SLflJI oJUt (jjiAj ;* Jlj>-~ i ii i (j^a-i^ n_dJ!} ( _ ;r 3 SjIj^. Vj 

d 1 1 1 nil CjLuj^>J1 (Jl lSjj "I ^—3 I j ' rt Ji ^j^> . »-»-»-" * ^ i imi d 5 La '"i * * )l ' *<* VI 

*LxjIjJI (jl CjLjjVj .2jjU\MI 0j_& 4iej^5 jj-o Jj*-»~ltj . cLjJjVI jtjljjjl ,_£JL>.V 
«U-aL>J1 CjL_u1jJj1 ^j^* I Ojjj>.I i«L^^ej>.j *;j->JI ^JN mi /^i^. L_uL_ul JLsHju 

^^Ij ij^al£L!l 4^&jIj_> (j^l i n->.VI I 'j^*~ (jH-!l ^^j-^' <j-° jj. 1 ^ jjlc ^Ir 

CjLijJLl aJJt J^ dJIjUjIil (j-a j«x.jJLi 4JI CjLj/IjjJI oJUi (j-o •» Ltaj I Ji2J 

^ L^lu cuLij dJLLa jl^-jj V 4Jf VI ij^aLSLII <L»jIj ^^j Sj^Jj <b&j!j ^ 

•.(jQjVI j)j^]^ (_j_uljU_u c-tSj-4-i tf_nlaJI (jL&jVI c_(Sj-a 





Hexachloroethane 
jjQjl 3Jy^ t _ r J-tj\ J-l^j 



Cyclooctane 



i .*i m i (_5-Lc- lS,?-^*-^ cr-*-^*"-?-"- 1 * S-^J-° I " <S ' a {^^^3 'U^jU-^'j U>i>^-" 



56 



fOjijjJI GojJii 

) j i\ J 1 L_3jvl_L>- 2[ I ^ya j«j2,jJLjj . (j^jj^JI jj-a (^Gj JU d la Uj rt j^iSJI (j_« ^'J-^ 
<Lx-jlj 4-jjitJ 3jL>-lj 4^ej!j ( _ ;r 3 (jl^j" i"ij I i J lla nj^-^J-t' (JJJ-* Vri^H O"^ 

gul ni'tl I jut (jJI mSj>Jj I -i j Lu I^j'imio jjj.T ^LaLc dJLLa (jl jl> Vj ij^aLSLII 

^j a « j j CjLxjJ^>JI 0JL3J ^^Ij-aJI J'C i"itl (Jlx-i (jj^JI roLa-Ltl ?l_b J_t£.j 
^yfl 4-1 1 mi" L#JI (Jrt-JJ ij^blSLII <LxjIj L$2bejlj 4 i nil (jlll ^Jj-i-^l CjLjjJ_>J! 

3j_^ slLu* (.j^- ^ ^-yj"-?'^ ' oJ-* (J^ cjju jJia ij-^j^ j^ (^-11 ( _ ;T i.!j-i!! I ^Js •"■ 
(jL£ jJLa iL^-aLstjxf (^ dDjji c^jLij Li£ iSjIjCL-uVI 4lol£ oj^ J ^ 

Ujj>» m^jLj-uj aj^"i *i>j2|) . aj^"i i"i-»o1 4 * 1 1 ii (J^. ^J-i 2? l_AjLLa£l i la i ■■j" rt 

. (n**i tin 1 1 ii '1 m_« * V^>* QOj' q 4_lLa /\_a 
^J' ■ a-t ' ■• 2 ^j^ ' * >J I ' ^^J T UL^- 1 L)' ^ * t4_jjja_(jl 0JUJJ L*Lj_tlajj 
3 < j i ii fj 1 r *j La a J-JJ-J "^J i^LcjJI 4 i uU J*C ui II j-j J "i i n a J)ljJ.I ojui 

j^alSLII 2l»jIj 4_! — -^ 



V * > - >^ % I i I > I I il 1 L_dja^t_(jl 

ija^lj L$J oj£l o' ^ ^ J^ uJI ^ii>^l ^^h)-^' £***■ op 3 till J^ 
cj15jj_>JI cjI i j>l^ll t -j-«^>- oul£^ LoLsj (_p3^i!l I jut =l»j^> (Jkjj jlsj . j^alSLII 

.j_u£ ju>. j^jj j^al£L!l <Lajlj 4 i uiJj cLajljJI (j-ujjj L#] iJ'C i"itl 4jj^£L!I 
y j <% ^jl (.JKjj i«L»_jljJj 4 1 1 1 uU JjljJLI 4_lSj /jjJ^. d ^j la 'II i>J_A 3»^ ' 'J 
(j^ gLfci I una L^jllujja. (jjSij 3jL>-lj 'Lj-Ijl "^-^J cr^ ^j' '"'" C"*"" <J— iLSj^^JI 
4^tjlj_j (j^l i ii -*.2l I ' J la «" (jJ-ll J>lj-LI j-J-*^- liUj) JliLaj i(«jtj»Jlj J'C i"itl 
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»Uol|SJI 6w&l 

I j 17-*^ (_^s 5_ijL2ILoj aL«JI I j is ui ( _ ;r 3 (_j^3j_ai! ci^jLiiA L$jliujj>. ouLs i f l 1 nil 

*-j-*»- jf JL>.j l£UI^.(aj^1A^jI) 10 tytlja- (ji^ I AjlUat jujj Vj ijjKtt 
t;r c.|j_il| I jK ,". ^^a 4^1 mm a LgjLjjjj^. O-iLS ijjjtjJI 4^ejlj (jJajJ j^JJl Jlj-ll 
La d 1 Mil 4_L*_>»j 3j-_L»_t-a p'j^ 4_ul^>. JL>.1_] /J ' ^**'" 1j-jjGj_u_a Lt-ajJs d 1 mi"j 

»Cu-J1 cLij Lj-a JL^-**< i uj (-HJ1 S^LaJLL] jj^-s 
d 1 mm jtuiJI 4-flia-La ^^ (Juj>j tiJLu» jjSLj jl JU 2 4J| lii! j (_^-l^. ( _ ;r lj-yj 
dJLut (jjSLj (jlj n'l 1 11 U *L»jIj (jiajj (jjJI CjL1jJ_>JI 4-j3 (Ji-ljGlI ( _^sj_ill 

J,fl_A\j| cL^_lljJ I. nintl Cjl_uJ->J1 <3_l3 (J^*l SZu S^LaJLl d I I il 1 J^>-i L_£LJJ_>U 

J A* (jj.ll M$>i-Vl <2jVL>JI jijj <_dLia> izu\£ jjj L^jjJ (_jjJI cjVUJI 

(j^jl i n-w 2 1 I 'j'*"**" (jl L$-l (j^-4- 1 C^ -i'j-Li ^J^* ' Cj z L>J1 £j_& <3jlLat (j-aj 

L^jLjjj>. (jl (J-\jj -ii^-Li i>j_A cjl_(jj_>J ^—clj-ill MS Mill 4j_u1j^ ju£,j i(j\Hjt_jlj-j 

j^aLCJI iLajljj (jjjL^o-VI I *jU»*.'a mJJj^-II i—ojjjajJI ( _ ;r 3 (Ji.1 jGj (jl * J^"~" "" 
Lj£.Lu3jl ^J*"*.' (_y3 (Ji-ljllII (jLo~^l (_>^a*J (_y3 y-^laj i ■"' JL3 L#j| Lo^ i^ILa 
dJJ!i j-aIL»j zj . m£j^>- I 4^t-Jij-J (j-ul i n^. 2l I '_;^«" a i J- > *' '— ^3-^° C"^ *Lt-s»L>J! 
Lu j mjj (jl '*■'* I Lalu ■■! JiiS i LjJ 1 Jlj£ 13 j p » j (Jj 2jj tv.tl ^jut (_^i^. Lvjjji. 
. 3-3jl^jiil jljJJ ^j*-*; I jjl - "" (jjJI '^J-^j-^' T^'jL)-" 0^*j 
CjLjjJj>. jl (j^-JJ J-ib 1 4 i li » 1 1 tcjIjjJI jl i3 jLiill tcjIjijJLj (j U~ j L«_j£ Lai 

L3JK oil jjk 5x.jJHaj i_ij^lll uJa 3_bLila tcjIjjJI ,>JLa Jii 3 jj mil ^Ijll 

4_uu x_a LJut£ LiS 4_^^L>. CjLc^_aj7E_a iJT $ I J^j* ' eaj I t-Jt^aJ dJJjUj 4-i^.lj^jl 
V jljJJ j>JUt CjL1jJ^>J ( _ ;r ^.lj_i!l J'C i"ill (jl Jjlj L«_i£ •» LtaJI Jl^j .tcjIjijJI 
4_ljLjj_^SLII 4 lx Mill (jl (Jj i4^ejljJLi !_yj\ 1 n~wVI ( _ ;r 3 ( _ ;r jjiLvu2l (JjsLkJI (JlLaj 
«_l«ji£ .4^ejljJI j j gla (_j5 ^ 1 nj\)-ll »■ ' 1 1 nil (^yjt CjL1jJ^>JI aJJb I jl 1 — ' (jjJI 
cLijv^-o diTni (J-q_>ij jl Lai L^Ji_(jjj>. (jLj 1 ^ . ajj SiiLoiJl «L»_jljjl Cjl!i ^I^JLI 

4j*jIjJI i^jI j jljll (jl£^>. (^a n^jLJj^^lSLlVI t_j|jd»-l (^i^. SjjlIII LjJ jjSi jl 

?t_La (--L^. SjJL^jI LjJ (J3^J jl i«Luu_u 4 lae mi LjjLuj^^ (J-a->»J (jl La| cLLfljul 
Tc—Luaj I g *&, la iJa^S ^jL-uJ^iJ 4-LuiJuU '4-3t-pe-L < a fibj-kaJJl ^ JLA vjHaJ zj 
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J .' ""' "'."J "*" '^ i-iiIJ^J-J-9-iILa .(jt^jjJI 4SLLs-« -ilj^l (>LJ dl!j£ Jjjjiail] 

«Lt-aL>. L_d_]jL>tJ tyXG. Mj^J->0 Cjlj ll|-»J1 0JL& (_£ Jl * MM ( II zl tjjij^ tjl ly-^- 

fjj-2 (Ji-ljGj j-J^/1 .at a <i fl i<j^>L>JI 4-a-jjAJ (^ J£ iSjJsj^I I jj'a (Ji.1 jGj 
j3t 4_i£m}J OolS Li_A (j-«J ^J-**' L_ kjjLjso (—5 jl JLlVl Jlj_aj i4_t_L»_a L_d_]jL>u 

tCilj mi-»JI (^yfl (j .1 i> II <LoL>JI jljll 5_ui^j jj-ill ij\r I— <J ■- i eajj ij\l'j£ 

3 J mi tillj^.jj>.lf-^j <jjl SjjIU't I jj.ni-y.lt 5_]jL»JI -iljlLl fl^jVl J^.} JjLIj 

ij-j>- VI I g Lgaj * 4JlJ jqJjlj dlj mi-»J1 * _ *"*" ' "" (jl ^* u i nil (j_« <3-JI LLu ^jl LLl 
*£a UJl SjjLuijSLII 4JJLII JLZL-J (jV iditi SJLs^L-J SjjJalll ajjt LJ jl£jjj 

l_£LJjLTtIlJl 0JLA ftJlN Mil J.JJLU LJ* JJ ' *"***' ' L)' ' '- C ' ' * ' sa 'J i4_t-aL>. L_£LJjL>0 ^—3 
lj_uju (^rJJlJ 1 J-& (j^ 'J^*"' Pj- 1 L - ' 1 d_3'-? ,J ^ i mi" t ipljj^l JL>.| ( _ ;r 3 L^oL*j>-lj 

. Sj mi-sJI pj-i-l ^Lal£ 
4_L<j_S_a j )*i ♦" /j-^J aCjLuLSjI ' kjgifcjq JU£. <3_u_u_uj <3_*_uL>. fs uJl 4_*_uL>.j 
V (j^e-ij • jLcj^VI (J^fiuSJ! (_j-l^. J-«jj(j JjjJ^J' «L-uL>. ^1 Jj ijjj^-*-" 4j-uL>J 

. '.-. i — tlj ijt_!LLIj ij-LIj ij_L>JI '•( -5 -& pl_5-ii ^-"jji «J ftyJaJI (j-o <_2jju 

1 j a j « Laj el ^.UVI l j H a pljj^l CjLSLo I aj.a aj (j-flS^J V 4jljj2I pljj^l oJUtj 
Lu-ul I n^.1 ^ J 1 q\*i ( ill (—J^JJ fi Mill 4_*_uL>. (j^Jj i f k ^ i LP "-^ tj^ 113 *^ C^ d ^ 

jijCu Lt-Lgj>. LlL«Jj .^^Sj1\ 4jj/L>. (Jjj Ljj^_2j '/90 (j£. SJj'Ji ii U (^-^ fftjJaJ u 
LlSjjl J i ii 'l l_L^ Lijlj iaI^jJLi LQjLual J_c£. CjVj^lil («-tiaj (j^iitj V LiJI 
i^ljjjl ««Lij_iIo» -n «iaj sJLMiLi z /^>- (J^^H' f-jLt-aLi LjS-uix-i jLi_t-a jj^tjj 
p i iitl d 5 La * rt /^-l^. « «Ljj_*iJ 1 » i>JLA Sj^tjLj J_<ij>J,1 ftl^^Jl jJij-« ?<-i-4-i ^-i LiU!ij 

i_il » 1 T Li ->! »Utl Jajj. _UjtB t4j>-jjij-a 5_lUx. [ \£- SjLlC a 1 « La U LU^Ljja 
^j-a ' a I2\ 3jj>.J_a ^—11 cl^tlijj 5j LiLaj I 5j^t_]2l ^j^* I 4_i_a J C I < gajj fQ_iIl ^-^ 
4-2Ja-La ^^ i— ll .^i*'! CjLjL^j )<_o SjJtjsl j>JUt t_y±A ^\Ils dJLutj i^Ji-ljJl 

2 j 1 o c «I_LjI ilLIJL^ 4_«_<iij J_i i . U^'a -> I « U 1 1 ^j'SJJ V liitju (j^ejj ip Mitl 
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-LuOjSJI 6wbJ 



. sLlojSCJI 4iL TtJi! ^1 2 . j I u 1 1 diLajUU (Jii ( _ ;r a Lla ^LjjjiLsJI (jLjLa ^jLkIGj 
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ft ^\ 






jlj_3l i _y3-*-S (jl 4_S-jl I ■■ II t_llj_l ^! jj^ l_ i-J Ij 

4-uLui-iSLll jljJil ^j*-*.' j^^Ua U I j Lu Lt^ClLajUUj 
jljuV! jlj-Aj j_jV! jlj^o 3_!b. ^ Li£ elj^JI ^yfl 

(J-jLi-uj-JI (Jl <i *"i ( nl j ' aj S * zj .(j_u_L>J1 cjLjJLvj 
(jiLIj „U~« LtLij^j ^pJI i^jVLJI J^ SuSLuijSLII 

CjLoj I < U J-SJL) dJJJL^ aJLJt'i in* J-jL-ujJI 0J_& 

(jjLSLII j 1 11 -v Jj.1 j cjLg-LLcJIj j_oljVl jl jLuslj 

jl Lj^jSLi (jl£ sIjj-u /y>- (jjl^ J^^ ' ^^-^^ t -^j-*J 
LLcSLxjj . Lj^m_>JI OJL& (j^j (j^SJij (jlj ju 2 LjLjuI 

l_Lj| I Lq \c lil <LpJI "M^' 3-MJkt mJJLo jJ-SJ (jl 
0JLA I. 1 1 i hi I ' 1 "^ )] L$J i_£j»J i^Jl "j J I a ) I ty\£- JJLu 

a * , ,1 \ (jl L^pl 1 iij , i:jl^>. jjjis ,pii l>uji 

4_lL>-j SjjJI 4_lL>. J-<i£. (j-o (jjk Ifl" mi mi n'l ^^1 sl^^J! 

. "lu .^»tlj "uL^ajJI LjLj^Ls- ,j^ i_aVT jj-u (jjUiil 
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»Uol|SJI 6w&l 

I J-gJ JuaLi <LL>-I Ljjl>.j U ISLpJI i ^jt, La lluiAJl Li!t_ui Lul jJj !3l_pJI 
^yAj hjjSLII I juk (_ya 5jijIjJI j_al^IaJI mJjl>-I (_yA SLpJI jl LtllJj IJIjmtl 

4_cj)j I g ^j dj j (Jj iC-4-o^lx.l jj-o (j^oSJl I JLA 4j^t_] La (Ji (jx. 'J-^-^ ' ajligj 

. ^I-J-^- J J C LO"-^ r » ' "I J '^^^ »' J UJ| t-ilLLA (jl ^ «LJ I ■■'■ 1 L_3jJLJ (j^SJJ 

i_i_i^>jj (j^>- (j-^- ''I^P* CjLuLS L^JS i3j_4>j_Jlj SjjcjIJIj (jl LajJIj jL^uVLa 
I j « '" aJ (_^iJI l£>** *' sLui/^l ^j'-'.'J lXcLoXIj JLuaLlUj JLijJIj j^Je-LtaJI 
,3j-fl-i (jl 'j-J-^ I nit* ' . i « i aja . 3l_ir>JI l j H a 4_JLi. 3j_oL>. sLuil L$JL> i jL^uVI 
4_ol_gJI 3j>-^-" (J 1 ^ » .' (J-ujIjljJ (j! J-«-J VI o-^' J-^3 (j-^' *C"^' ^V 
( _ ;r Lc i_3jjilll ^1 . U Va LuJL^j 3_J>^ c^-J i(j^Cj-Ll! (jj J-A (j-o Ji <j-<-] 4^jLoJI 
.SLpJI a j j a a ifljjLA ( _ ;r 3 LijLLflj V I ^ iS Ij i^^yjsJI ? ( _ ;r jiJI 
3_}L« (j»a j^S_ij »1 i (** k ill jj-i 4_j_>JI »M mi 2l *_j_4J>. (jl (3j)J-^-Il 0J-A (Jjlj 

<Llo^L& 3jLa (_j-Aj «Protoplasm» «aJ^Lijj^jJI » j<u-uLj <-2j-«j i_<j£jIl!I Sjii< a 
4jo-j_>JI /"»M c I aollj 'LpJI dU ,", .VI «_l«j>. I J^** C^J iLj^M_>JI (Ji-l-i *-Zj 

.SLpdJ 4_o.Luall 
SjLjJuiJI 4-u-ul i n-»JI j-& i4-pJI j-fCJ s ^- >1 ^' frLuial £j\j j^lilJI ,3j-illj 
^jl d j t nl i ii -»JLj 1 i it) (_L*j 2i (j^sjj . . .L_3j)jJa (j_« 4_1^>. Lcj (j->Jl (j- 1 ^-" 
'' t-LaitJI *_jj-*_u jl Ltdlal c ^jQjl *_jj-*_u (jl < ^-^tl jt ^jL-ujVlS /^->Ji (j-*^-^' 
( _ ;r 3 CjJLso Jl^ c^' '— ''j^*-^ SjLajjj/VI VJj-j-u (j-^' (j^lSJI (jl (j-"-*- 1 LtjSLJj 

.=Li 5Ja T pJ.I 4luJ! 
Laj 3_)j_jJI •» La i ■■ Cj_30 «LjjLiJ SjJLi LjjLa lil dlli jj i aj ' jl LuSLajj 
CjL>.jJL] ^ysjjuu *X£ (JLajjl Cjl^>. jl '^^." * i ■■ .(JLajJl Cjl^>. (j_a L^J^>* 
I o S i— Ijjj ■■ (Jj 4 j-jjuj (j-Ij j-jjuj 2i L^JtSja i cb^JajJ 1 j 3j 1 j->J I (j-* 4-dJ03fcjq 
(j-2jj j!h (_^-^ 4_uLilII Sjjujl Lol .liilj J-J^ »(_, i"i Vj (JLojJI (j^s CjLo~ ( _ ;r a 
3jlj_>J 5_ij_lll CUj^sjju I jl j_l»jJI ( _ ;r 3 I JLu LjiSjj njLojJI (jjs 3j^ ^-iS'Lj/ 
ijJL>JI J-Aj L^-<-« *j^- f-^J (jr^ ^J 1 - 1 -^' lJUjfl . jLtax^l oLua I glibj (j " 1 i"itl 
Laj . dl^JI (^ 5jJ-iJ' ?TJ^ '3'- u "' J-^J 'J^**' 'j^?^ f-^ ^J i4jjjJI (ji=Li ( _ ;r 3 
3j^*_«I/ (^1 "j;''^H SjJLill aJJb (J^itjj (_^i>- SjJJlitA 'Lu-oj *J-^ *J C^* 
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a^aJI ^Uup'UI J3I^ pUojSJI aid 

^" tl 3j_aLtjJI cJJj jj» i5_pJI j^-j 4_pJI eLuSiVI (j-u oJL\!l 3j-i"j 

i3> j «i >~i II JjjjJa {j£. 4_j_>J1 j-±£- £' J ili 2] j_o_u JL9j .j_o_ul 3j-&Lkaj 1 ^ p i ■■ ' 
^ Ljj£jj i L#j 4JaaaJ I ^fLijJI (j-° I'm i'i 4_lL%o 2I L^j^Lo ^1 I *j<>»" JL3 crd^ 
tiU j (JLlLaj . L$j.}Lc jj-oAj (j-«J L$J ^ijl_4-o 1 m m ' ^'^*" (^JU^ (JJLnJ Sj-* (Ji 

* 1 Mid jj^bt-fi j-JS l."l« (<tj 1!il (QJ?E_>Jl (_3 j-jSjJ ^-3-U JL9 i-r^ t >S> I ntl Sj^L 

dJJj ^c t_JilIjt3 (_£jj>.t fiL^jj-Laj j_<j_u /^-^ a4_l>J1 »1 j mi 21 Lai . L^j-jSjj j-jjuj 
(jjLut-iSLJl 4_tjfijj (^3 ' afcjej LoLkJo (JjLuj (jl Jjlj jjs-ij jAUtl'a L-a^Lai-V I J^ 
Cj^LcLiUI (j-a '"'lj uiC (jjjJo (jx. -> I » U 1 1 | jut (J^^tJ J-^J '£■■< i ii-v 3.}La (j^. 

■ 3jl ir^.^1 a j i n -v S^Lo ^1 I j ^j i aj 3juju>- 3jLa ^1 3_uLuijSLII 

i («jti! I J jjjj I J ^jrdJIj (jja-uJl (JjLuj (jl Jljlj j-»1j (jlAlajl (jLfl I JUt (_^i^.J 
» j LaXi ■■ ' (jJj ii>J i ii-v 3.}Lo ^1 ^jj>\ JjLII (jLlLhIII 4-lUjlj i_2jj<j La-ii LgJ^jtjj 
ttfj i n-v (j-a (jLCo (_gl (^ jl 4j^ i^f (^ jljll alx^l IjjI JLso (jl LlLlS L44/3 
. 4JLi£ (j_« ij^ellj z Uj^>- O-Se 1 ' ^-> t Q LcLs-l Cjj-jju JL9 (j-$-^ 
1j_A Cjlj)^>.^_a (j-o L&j-i£. (jx. 4_j_>J1 »M mi 2l j-J-4-l (J^j-Jl )<_l1jj1 (^J-^'J 

(jl^jjJI f-!>ilj (jLcuJVLs . jjLCi!I 3j_aLtaj S^jjjII 3j_aLtaJI <A\j jj* (jjSLII 

CjLuIS (—11 jj^tlij /Sl>. Li^tjjjG ^_4-iJ jl » L(3 L t - L tt r* . L^J * i^lSjlj 1 UT^^tl ^JILa 

o^^JI jjij_4j Ltjjjj (J^itjj IjjJ-j w La «" cjLjLijJI (^yis-j . Lt«Lil <LlAo 4iJLi 

»l jmi^iI (_^3 ^ji^-iL>JI j>JLA i_3jju V (j^tjj • I j 1 iila- 4 j mi" 4_*_iLj CjLjLiJ ^1 
J-ljJIj i(jLoj_II «_o j-j-SLj jLJLi^s L^J (j-ujj ^j 3e 1 a 1 1 '*» i4_l>JIj_i£. 3jLoL>JI 

LJj La3 i4_l>JI j-££-j 4_pJ! sLlJL 2 I (jrt-i ,3j>^' OJ-A (JSLi LlI^jjla (0-C.jJ 
3j_itLLi SLpJI (jl I j'"* «L3j_«j La (J^J 1 1 j . .. A» SLpJI (j£. La I^jmi i_3j_«j V 

^^1 ^j^jjJI cjlj-iilllj 3_uLuijSLII /~»M c I A~,tl tiJLt i_i3.1-Laj Sju^a 
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*ttl\«Ja» 6 






LjjLs ULc J!Uj ^jjkj ijil fi'inl (jjj SjjJI oLoLSLII 

d A 1" -» rt d jj ,%. a II CjLuj^>JI jj-* (— flVl (-r^- ' j ' rt 

■ "«^ c I fl-Hj| (j-° ^Ji— i_a ' j J 9 fQ-Hj I q j iC-t-tSj-ljl 
dll J I <1 » II »_J_«J>. I g-L3 (Jlj^JOJ i3 J fljJLI 4_u Lu<i_iSJ I 

(oJL«JI ^Li? jJsj . 42^ij j ,, i j ^.a 3_oL^JI Sj^jjJI 

JijvV (j_a Jji jj& I 665 aLc dJjjt CJJ-J jlj (JIJ^lL-joV I 
(j-AJ-aJI Jj-iLSj s^£ d o lall ' 1 1 Cj Li_u_uJ£iJ 1 ^j^** 1 -i^>- J 
jl^-I (jl£ dl! j£ « cells » L^LiJI /<u-ul Ifelc (j^'i 
4_j_L>JI ' a uaj jj_a Jjl j_& jj-UJ J_i-!j-$-!l si <i 1 » II 

. 1673 *Lc SuJl^jjJI 

4_l>JI 4_lL>JI OulS t/. tJa rt (J^p* (j-* J^i (jt-^-J 

i/QjL»_ll 3.3 J^s_a j— 1£. 4_3_La_Laj t cjrj- t-a \JCu I 4J^j5e_a 

(j-a J-JJ^ e-u-Z' »l « UI I (_£jJ (j£Lj joJ 1950 aLc (^j^-J 

.3_pJI 3Ji»JI (j£. oLa^Ldl 

J * La '< (j-^ a ' '"' " P T "*• ^'J '^!- : *^' £ ^^*^' w 3 

■ ■ ^ ^jl i u 1 2 1 J_Lv jj-* «L»jj-a cLt-a^oj JS ^j T l ^T lB 

jt 4_j_L>. (jfl j I ^j3 «LlLc £jja i ij-dj La (-l^. (jLcuJ2f 1 

. d jl^. Q^jJj (_2^U^J ^-Jl^^. (j-« 4is_« c-*Sj!uj A J-^' 

65 



►UOLjSJI 6w&l 

d"j <j i n" (jS_4-S ^ull ^ya j^s-i (_a (V>J I ^\ ' n"*J1 (j^^J C^ Lj^L>J1 tt j i n"j 

JIL4J L«-Lu ip 1 "~>1Li ji^>.jJkl «LLI (j-o '/40 (_^-l^. (_gjj-»j (j^-s ( _ ;r L>.l jJI jLajJLi 

f.LX\ (jjj £■!■£} Uj^* Cr^ p ' ■ "'*■ h (jj_9 lj-° '•'-> CJ-'lj- 3 " ^^J^ A^-i^' *^' 

d _""^ I (JjIjj^J! (j-o Cj^t ' '&x\ (j-°_3 ftlj-ill <j-° ^^*-^-^*-' Li^LiJI jls-Gj 
I ^ j a t_ijjc.j_I.I j-^c 4j^jj>JI I j" I j 1 1 c /?jIj-i (j-o ^j q I -»~" L#JI Lo i=LlL>JLi 

LajLLcj .(jCUKJI (^Jl I^UtjI AjJI I j La 5j L "iiaj isLU ljufc ^ L&)lj^Ll 
iLj^jSLJI (JiLo SjoJj 4_lL>- (j_o Ui^-y L?' i<LuiJI JUp-J c^ 1 "" dH^-^' O^i 
U^sjju Vlj ''L^ (j"n«J (jS «m (jyJ^- lSJ-^^ ' L- ' "J (j-C i.St jj (jl «U ju ivLa 

SjuvI^JI 3jiJJI (»>2j djVUJI ojut Jlo ^j .iiJ}LgJ!j i_aLi5=i! <jjKJI Ijm> 

(j-^a i«l_LiQjj/l (jjJ> c^* 1 ^' (lH^^ 3-oj!>UI 4jj-l>JI i—aSLLs^JI »_l«j*-] Sjij^LU 

LgJ (jj-S>-j (jl (jj- 5 pLaj-JLij i ( _ > Aj2I a* LxL»-«-jj ^ ■■ aJaJUj 4^j_>JLi ajjjj 
w "->ai «_Lu L^LiJI ^j a l.3 -»" (jLa njL^uVI (^.aj 1 M-*-" cjLJl^pJI ^^ Lol 

I J * rt (J£ ^j ^ ' * -»**' I l_]^L>JI (j_a 4-^j 1 111" a Cj Lc^j?e_« iJJLLA (jl JLstla itfljUa 
p . V> j 1 1 ^^aLi. jl-^>- Miua ud Lt^a 1 1 j*'* J-j-><-i V 3j)JL»-a lJijLLs^j Al_LaJI ^^ 
£j\ se ' ■■^ V I ^j ^ I - a j rt I «CLa_Js3j (J-oAJlLILj j^^Li* jl g>. J jaLlIaJI ^j a I t aj rt I a 
<"«\l ,>. A 11 ^^j (j^a-Lse-ILij /jj-I^J jL^>.j i^j^jjSJI JLu_uSI j-ju jj-a ^j ^> 1 seJu la 
ij-j>-V (j-jLS jj-a <^_ljIjjJ1 i"*l d-L^aJl (J-^JJ (Jj-oLLiiJ jL^j>-j t^ 1 h~»JLj Ssl LaaJI 
J) JLC, 4_i_ufc (-H^ y-ajre T iJ L]^L>J I (j_a «U*a L>* Cj Lc^_aj?E_a ^j-a (j^oSJlj jj>* I j I J^-J 

3_aLu3VLi n_jjj>. 2I cjLlL«jl!Ij i—iSLLsjJI ^LlSj jj^j J^jISLII jjj i ni'll I j'-^j^j 

. jcJ.1 _aj* (afTL^ jL^ (jJI 

Sjlv dJLLa (jL Jj-2JI (J-SLxj V <iJLa ij^j-II ^^.^^"11 I jl^J IjJaJj 

Li!l_Ljt (jLa dJJj) ^-oj 1 1 ^j 1 * > ^M-jiuaj Lj^LiJI 4_lSj JiLa-i (jl l-^J (jSLx-i 4_lII!Lo 
. LjJiLJJI (jjs pl^j^/l oJLi» (J£ (j^-i d j Mill 4j»-jIj 4^j" ui 1 1 '"'I a-Li3.il (j^s Ij-JJ^ 
(Ji.1 JU ^-^JJ iALJul I ^1S u< L^-iliaju jljL>. (j_a «LoLc d a • * * 4_u_>J1 (JjSjjj 

I jut jLjtjj tAJ^Lij'ij mtl j<u-uLi 4ajjJ uJJJI (^^L^JI JjLlJI dili jIjl>JI I jut 
(j_a ^Lla 4_La ^in ilj <a_^|jJI a^j^JLj ^Lj-*^! i=LUL, J5LJI 
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« Ljj JLJ^S^ILlJJ »j ijj-AJJl < " * I j La a ij t((Cj jtjj^li i nil » j idiLLuj j-ajI CjLuJj>. 
jji 3_o3^LII 2 al La H j «_aju ^h-!! (Jjill 3U-» « L$jL lJLp.1 ■ a i ^j" ,^111 



SJLiJI 



L) j _LiSajj_a 




3_L^1 jJI jIjII ^ rfiSL^slb ^ JJ1 5$$ i5JtJLjJ1 «CLuj_aIj 4_lL>J1 j' Jl ^ ' * '^~JJ 
LJLjLs 1jl>. 4_lL>J1 j!jl>- ^-Ljjj •j-^**! 1^*>.« * *-U_i L<i-Lu 4_Lo jLilJLj .slj-tl 

jj-a '^J->" iSj*-"^ A i>J-<-«t>iJ J? )_) A^)TnIu->tj1 75 /^lj^ 4£L<j_i-o ^-Li-l£ i4j9jJl jj-* 

Lj^L>J1 ^^^ Lo jl>. ^1 l ( 1 < ,-•> jl jl>J1 1 jlaj t(^"ioj**i i i .ill (j-* ^j^ U5^-* ^Lx 

«Lj_lAJj1 du^ju2ju\ CjLljj->J1 ^j^-* " (j-* <: '-^ J l^^*^ ' <= ^^> , -J' J ''-*->• <— t ^H J J ^l)^ 3 

d JJ '^** (_)1dL<jj>. 2l ,j-^* " jL>iJlj «baLc ^ a Lea > Qj-AJjl CjLljjj>. d£jluj 
L_AJsj^>.jJ) 4_j_LAjJ1 (^^dLij^^I jftj-uLi l_3j-»j (j^A\$ idJj^laJI Jj-u^L-uJI <-lil!i 



67 



>UftjSJI 6w&l 



CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 CH, 
/ \ / \ / \ / \ /\ /\ /\ /\ 

CH, CH 2 CH, CH 2 CH 2 CH 2 CH 2 CH, CH,COOCH, 

| ° © CH 3 © 

CHO PO CH, CH 2 N-CH,OH 
| OH CH, 

CH, CH 2 CH, CH 2 CH, CH, CH 2 CH, CH 2 COOCH, 
\ / \ / \ / \ / \ / \ / \ / \ / 
CH 2 CH, CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 



'.^Lill (JS i"itl ^^ Li£ i_ll JL&I jl Ja^jisj 3Jj^laJI 4_u^j^£ jj JL#] I 




L-U-Jj) .■* IlljJiJI ^js>- 






4_LL2Lk i«Lj_L>JI jljU>. (_£ J-j .lj A , ,.j All Cjl_ujj>. c_<_uj3 ^—5 jc£L^tjjj 
*j-_>JI c_<j>. j^JLa Ur^ ' ^aj"" ty&$ t^L L t MS JI ^-j-ujl^ x_uij>. l$J3jjlj ^ j * j ■ la 

.*UJJ cLAj^ jl 

^j^-> * 1 (-J3 ^^ "i se 1 jl t/J-j ' ttSa jJL^JI CjLcj-a^jfl (JILa «Lt-aL>JI Cjlc^_4->J.i 
«u^>. *LL1 CjLuJj>. jj-« J-J-jS f-^** Ly^- 0^A£.l-i_UJ ifiLuuj-^i d 15C Ml tyX^- ^t-ilj^l 
.«*L«iJ i_(i»_o» 4JLi pj-i-ll I J-A i— 3jj>jj 1 J^J-J (jl *LU ( _ ;r 3 (jjjLiJuVI 4J j 1 ih"j 
liUi 3 .' "'-'J «?LaU 0jij» ^ 1 1 in't 2jj .>»»tl CjL1jJ^>JI (j-o (^liUI pJ-i-JI Lai 

d 1 111" CjLuj->JI JLAj 4 J j um 1 .-j ATI £jj>. ^—3 4_u^jj^j j JL^JI (J_<_u^lj_aJ I ^JILa 

(jjSLlj 4J2 «:Lii! aj\£ j^s 2tj j 1 uj JIjj V » <i i"itLfl i^ji^-iLjJI ojut ^^ > <> i~ill 

^ Ift^ ' ■■ 1 ^ja-Aj| Js3^_o^ Jj-jj i-4-Lu 1 1 la 5 9 (j^j>.j)j JLl^JIj ^j^jjSJl ^j-o Jj_u^ij_u ^j-* 

dlLc^ O a t^yja j j 1 S JJl^, ^^ I C (_£^Hjfc_] ^jJI jjj^jl I nil (j-* <— ^>-^ M J ^> 
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ft_caJI ft iItII 



j ' ^ J "** f— * l? i"i o "i i L4-1 LuLdJj ' °*J ' *"''*'" L^-jl JLr»o i4_j_>J1 4_lL>J1 jl jl>J 



s U!jJ^, 





/mrm, 

' .J ' ^ **' "Jufc (j-C IJLjI - ('" ", t j ' Jfl-d - uQ-^-J ') (jj^ 1 -*-^ *— ■ ) '- t i> :> ' '-*t!- >iJ Xj 
(j_u-<j_i_u d JJJ^ mAJl (j-«3jLH' tj' <-*- :> *- ) ^LU "^"3 3-4 * A i( — SjM^-Jl CjjIS L<j^_a 

I JLA (jL^ iJ-J-3 (j-o Ljj-^ US^l 1 ii-^JI (J^-l J f\\\ (^^ 7r J 1 uJ 4_lL>J1 (j| L4JJ 
j^t-i ^_yid 1 t±j I 4-fljJalJ 3jjj^ 1 ■■ aJI (j-"3jL>^ 4^*J-J cJ Aj> " (jr^" i<: ^» J -> , -^ ?TJ^" ^ L4JLI 

(j-« J_)J_C jL>ijLj ^jj-SLTlJ (j-Aj iCjljjJl CjLla jj.a c-tSjJ-J 4j3^L<j^. CjLljJjv 
^^r^Jlj-J-Il ^^i)^ o'^*' J-^-^J •O'^J^H-^' Cr^" ^J-^* 1 ^' ^LjJLi^ 4 ^' (_paL<j^>. 2I 
i4_iJ_>J1 r-jL>- Jj-jj JL9 tjr&J ^-^'J^' Q^*.' Cr^ <: ^A^' j'*- 1 -?^ (^JLcJI c-ta^jlJI 

d »*» 1 4-Lua LitU LSoIa <jJ_>J 1 j 1 JL>. (Jj>. 1 j Cj LLjj^j-jJ 1 Cj LljJjv c_ujIlJ j 
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(j-AjJI feja* 



j I JL>Jl ' la i "J _ 5 ■ 1 J i^LaJJ «LAjl£ /^-#3 4-J^t- mil J-;tC {y&^j-u\ i^J^- C ^»-^ J L- ' 
4_t-al^"_U CjLuj->Jl jj-o CjL-o jj-* UL^-^- 3 c ^J-'-^' jl*^ 3 * o' ^*j-i (j-° LTV-^9 
«L»_uj 4_l31S 4j>-jJj dJL_ul_4lLa ^_A ^Jj i^ji^-^' ' "Jj* ''^ c ^H-^ J'^-^ L)' 1^-^ 

(jij i_siL*~JI i^j-2J 4^c_uj i_dJj£j cjL1jj_>JI ajjt &\j ^»jL~JI i_iiL*~JI i^j-il 

. I ^^j' s> J 4_u_>JI ^Ji-lj Js^v^JJ ^m CjLujj>. Cj^3 a UJ" uiAJI I ^ i ■ 1 3jtJ 

(^i VL«-3 Ijj-i 4_lL»JI jl jlj>- J I x " (_jj-II cjLLuj j-^' *— j ^%}-^ '.'* J 
(Ji-I ^ aj^Lij'j i ntl ,jij JjLjJI cjLlLac (_ji^. jlcLuj ."ilj'^^T J i«"j iCjLJjjVI 

(j-^-Jjij-JI CjLjjJj>. l-u-1" liiJJL^ . I_£>-jL>. *Jsl_jJI (jjlXI ila i uJJl (2rVJ i4_lL>JI 
<j-oVlj flsjJI i2jLW: (^3 LoLt ljj.i jlj^tJJ (^jj-jLiJI gJa-uJI ^1^. SjjLJI 
Lj^L>- j-J-4-i (jr-^' <LtS^aj«il CjLo)M-«JI (j ■} i "" (j^Aj '(j-~*-^' O^'^-'l J i n-v (Ji-lj 
S^LUall aI in-vVl JLC.I im* lilt JLJJ i31o-jJI Lj^LiJI ,j-a L*J^. <j-a c^*"" llH^' 

(jjji.Vl 51o.jJ| Lj>L>JI («^>.L^"j L^j^Ia Laj ug. Lj^L>- ^1^ i_3jj<~JI ^1^. 

j^t_JI ■- La i ■■ /jji^. j a LaJ (t"J1 d ujjaJLI CjLal^jtJI lLLJ J_i CjLlj^j>JI 0JL& d 1 1 inj 
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(jl ij-a jo_£.j_!Ljj . sLull (Ji^ljLa ^1 (j ri i nil 4jljL^J ^LJ ^JljJ.1 (Ji-ljLa (^ 
(jlj J_>JI 0JL& (jl 2m i i-^u-i i_L^_a 1^j 2i «U-al^p_a CjL(jjj>. jj-* LJ^-*- 3 ^^-"-^^ J' 1 -^ 
*_c_4j ^jlj J_>J1 0J-#3 i ^**'J ' ^*~" '"' ' JaLflIL>. z Ij ^^^L^ lP -iJJ^>- JaA>J ^--flSj 
(jljJL>JI aJJt 4 i uuj i ( _ ;r j>JI (JjISLII J i n-v (Ji-I^ cLSUax <tj^e-i JjIjj^JI JLZcjI 
j_jI_Lc ^\ I ^ y i u-SUl (JjjIUJI Cj^tJsLJ ^JaLj (^ aL2j (jylll '"'I ij i iiSoJI i-dJj 
j-_ljLj O_>o «L_d_LLa_a 4_jj-j»_j <Jjn^ILj1 jj_a L$jJ^_<u»- i-dj^tHj 21 /jy^- 5j j ♦ m 
CjLxjJ^jJI pl^Jl (j-3 jaSL^tlll ^Ir (jljJL>JI aJJb JLcl i n" lilljl^ .jjkjJI Hj-al 
3j_<I/Lj_a j-fC 4-2jj_Laj Jl£.L^j liJJ jj (_^-Aj i Ltj^Lij jl 4_lL>. J^ (Ji.Jj (_^II 
. q\ i niVI (_j-3j LJ-*-" CjLJI^j->JI (^ oJUtLiiJ (_gJJI L^LiJI ^j a • aa -»" (jlr 
Ja-pcJj 4_lL>JI ■ t- i "j ^^ «_2j LjjjJjj J'C i"itl 3jj J" ( no 3ljj 'LpJ' ^ j I t- II j 

i4_»_>JI 4_u_>JI CjLJ^S_a <Jt>\ ^ya Sl^JJl j f<*~3 •' <-*L>" (J^ (j-« AJ^JJ^**tj i ntl L#J 

(_£JL>.I I iq i n^ 1_LjT jJj iLt^jlSijJ I j "I i u-SJlj 4_lL>JI 3Lo~ j^C SJj'J mil (_^3 
3j jJLJl jJiAj SI^JjI £_ya ^—JLiJl ' gLLtaJul ^jl LjJL>.^j t£j\ a t -^ 1 ^—1! u^L>Jl 0JL& 
j»j>- VI ' fl_L^aJLj| ^ o "1 i n i La— Lu tjj-ojjl ^j-o ^>-^ ^ kJLJ ^3-4-sj aLuJL 2tl iy\^- 

.S^LLkII sLojUoj *Ll (^ SljjJI (_;,!£. (_gj!j>J,l 
CjLa^_<_u^_aj)j_£Ljl jq_<_uL l_3j-jlj 5 ) j » to a! i ii ^. t ^^ 1 C Sl^JJl ^^H_>iJJ 
^^1 SjjIjjJI J^I^jJI J-j-«j>- J-«-=tJ 5j^L>JI CjIj^^/I dJJj ^y&J (CiLuu-i^all) 

H_gjjJj| jj_ijlj (jjiSjj_j^ (ji^ <i~». j<u-uu i_ajj>jj ij^yjsJI (j-ilSJI p i n-yj JL>.jj 

4_ulj^J! cj! ju>-^JI jl JjLjijJI (J-*^=j (^ jJI j-^j "' ^-y- 5 " DNA j_ojJLi 4J j_ojjj 

(_& 3j ji in CjI^j ty\£- l^3-^' '- ''^ I l£3^-*°J . «CjI_Lij>J1 » icuiu l_Sjju /^iJi 
^j A ,".tt 1 ^ .U CjLLuj J-^' (3^^ L>^ Q-J ' ' "^' J-^J iRNA j-ajJu 4J j-a^_jj 

Lull ULc: jjIUj (j^J! (>j^JI j iii-v ^ Juii. J^ jjLa I JSLaj . I^U^j ,^111 

i>J_A jj-* Jj <- i » Gj i^-jLuwSJl T JT '^ J Ja 1 i ii u u (j->^i (j- 1 ^-!' u^L>. ^jja 

.(^Jl ^l£aj ^L>LJ! JSLU! j^Vl 4jL^ 
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****** m 

** ** ^tm 






J i ii -v ( _ ;r ^ (_gj_Lj>J! Jal mi i tl Ji (^C (Jj^ i ii U J-Aj 
4-uLlh-iSLII CjIj_JlUI j-J-fl^J- CjJLso =L<j23 ij^^JI (jjISLtl 
^ I < V> » 1 1 Jal A ', tlj ->! » utl -^ . '.-. a ^1 (^jJ3 (.^tl 

i—kjLksjJI (j_o Laj_^cj pLajJIj (j-o^il cjLj_L«-cj 

. 4j^j_>JI 
,-.\l c I Htl J£ 4_l3 /<ilj mJJJI lia lujJI jj* «Ulj 
■/90-60 (jJl^a- OJ 5 ^ ^J liLiiJI Ji-I J 4JJLl4jSL!I 
jj-a S^JjlLo L_3LLt-aLj s/j I" 4 ) 3-^J tAJ^Li^"M i ntl jj-o 

jjljjl i_dl_^ iiLijuJLl ^>LaVl Jlo iSLuLajSJI jl^JLl 
t* J ! S J ' a oLifl_ilj Afl j i ii In II cjLjj_iI ^-j (3^-^ 

(_3 7-^l_a2l 0JLA JL>-^JJ . a^_u_u_ujlLIj a^_u_u Lj^aJ 1 J 
i Llj^Jlj j^t_Jl ^La (_£ LaJj^jvj 4 iinn aJ^L)^jJ)j»aJ1 
^ la 3> >i 1 1 i>J_A L^^J^-lJ I »l glr ^j^** i aJL^-**k nlj 

^^ Cjl_Ju_! JL3 sLoLc in,y\\ 3|_L>JI (jLl (Jjitl (j£ 
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»Uol|SJI 6w&l 

(j-3 4_i^jU»JI 4_aLg-a CjLJjj2I _jl T-^La^l aJJt (j-o JSLIj i"<l Uj--t Ij jL*_JI 
J^Li. jljj.1 jl mi~'iI 5_lUx. da • ■ '<a ^c J^.1 i n" ajj 'j - - — 1 1 CjLJjjLa i3_lL>JI 
«L_j_t_t-£UtJl Ol '^ * III (Jj (^*^3 c?~^ h *^ c ' ' "" i\3»' 'J.' ^-iLJj-ilj i«Lu_>J1 jlJL>. 
. I JlS-Aj CjLajjj 2l (J-sX. /^ pj-t^jj ajj i iilS tl Cjlj^jIj '"'." LgajtJl ^j^>l^" ^—Lcj 
4-j_L>JI ^^ J^J-JJ Cr^'j '* ~ Sjbl mil 2jj . V>»ll jljJJ ^j , ..A" jjSLajJ 

jj^A 4_u_u_uj p l^ajl 4j^1j ^—11 i^^_j_>J1 1 j U 1 . .. « ,^3 j-uS j jJL jq_aL_ujj 4_j_>Jl 
Cj^LILJI a! ■ ■• 9 2m 0JL& l_La J^-" i uJQ .CjLLuj j-jjIj CjIjJLlA^jjSjIj ^jj-AJjI 
. ( _ ;r J»JI Juji^JI ^^ s LxsjSJ I 4i! Cjlj>j_<La (O-Al (JS-4-! L$J2 Sj j i a 3 4ji3j 

i«UI ( _ ;r ^ t_!jj_j V (jjjtjJI aJJt ^j^-«_'j . (Jjj-«ji-lL>J I *_a 5Jj^IaJI Jjj/^LJI 
. /ajajjl 3j_JLi^5 CjljJa3 4jjj& u^ ^Lj-LiJI <*3^-i9-Jj!>^ (j^ Sj i"i"i i a w \'" til! jjj 
jj A , ,j ATI JlLa j^jj>. 2l j-t-aLutJl ^j^** I CjIj JU ^j^-AJJl 0JLA ^j^* I lLujjJj JL9j 

(Jii_o jlcL^ijj isLij>JI 4_lL>JI jl ju>- 3JL>. ^^ Lulj (jl i3.' ' " *-*^ O^-** 3j-^ \3 

j-IISI I j 1 * >i I ia 4*LL1 CjLuj^eJ jj-AJJl CjLujj>. JaLujl ty\£- CjLc^_a_>JJ 0JL& 
(j_a LaL& I j 1 ' a rt (j^-AJjl J-JJJLJJ . (Jjl^J-u jj-A L$J^>. Laj Ja^llo* zl /^i^. ^J^^ 
CjIj j (j_o L#J La (JjjaHj i.\ i h^Gj LaJLuLS i4_pjl 4_lL>JI ^^ 4js|_LaJ! j vl .^ ^ 
i«UI ^1 jj^jvjija-ut (j-a L^J La JjjajjJ i(j^jj£L!l J j i nS i ^j-iLj ^1 (j^jj£LII 

(jj^sjj <J-±& *uka_u 4_u_>J1 ^—5 5 J i nS 2l 4_jJLaX. (C^JJ . aj^Lj^**(J i nTLl 3jl^>*^-ll 
.«L>-L>JI J_t£. L^al Jiitjjj/V sLi^sLi. 4j»- i ml ( _ ;r 3 (jj-AjJ! 

«LLI (^j^>- (_^-3 Lutji^jj-j d 1 1 ii n ^Ij-ji-^l (jlj <^*»tl L^j JL>.jjj tjj^^? - ' "^^Ij 
j*\ i ii) jj£_jl>JI JlLa i3^Jij(ILa (JK i"il (_^Lc 4jjIjJu*jjj£L!I jljll j>JUt JU>-jjj 
(_gjj| <_j-La-SJI j S, i ii J-4j JJj-SLjjiJIj i(4_^Li_II j S, i n) jjj^jjlj (t_i_L«JI 
«LSjL_aJl cLLa_u_u_JI CjljjLjiaJj^Jl CjLuJj>. m^*- 1 JL^Iij JL^j '(^J- 1 lP ^ J^^ - **' ' " » 
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feoaJI fejiaJI jjfl 6..ijI.i.i».iSJI feaJJI CiI^jao 

( _ ;r 3 j^j-jj i^j-II I ni'A\ J!Lo «LL! (^^ (jLijJJI JjJS V L^lo j-jjI cjL1jjj>. (j^SJlI 

.j»UI <0SLi cjLUI 
'•» a-SJI dil i », j] ^ .. Ul u ,tl cjLJjj 3L4J (_g JJI ^LjJJI I ui ill i_a)iLa-ij 

(—5 > l"l**< MJ (< tj\S>*^\ J I -»J 1 » fC_i_oL) L-&JJU ^-jl^JJ^JI 1 Itl'dl ^ya JJ>. I pjj l£jI 'jQ 

t 3 i^L>. 3 jin it? ji 3x.j^jj>J,I ojut ^Ij-sl (j-a jj^ dJLlaj .^^jJI j^jLSLII ^ 

d JJ '*"**" CjLLus z I ^j^» ) f-*J jj^ , ,.j All *ja JL^Hj 3-Aj i J^jjIjJI jS i u 1 /-^-ujJJ 

<_3jjLJ (_^lllj 3-jjj-LII (_p3L«j>. 2I /<u-uLi <t3ji^_«_U 3_aLgJI cjL1jj_>JI dJJt w k> « j 1 
3Js}Laj«JI c!jL1j>jJI (^j i«j^jjlj (j i "^jj-j-* 31ut (jlci) RNA iDNA *u-uL> 

. ( _ ;r j>JI (^SISLII ^ 4-ulj^JI '"'I a-La.il Jjuoj Lj^LiJI (_£j-L] J^>-JJ Cr-^' 

CjI—Lljj J-^'j • Lj!^->J1 0J-& (_^3 SjLjLjJI 4-lHx»jSJ| 4iill Cjljij-ia pJb] (j-o 

4_oL& 3l.il L^_ij^ t_i_iLa_ij .(jl i ii iVI p i ii-v Lg-La (jjSJL (jjJI tULial I .iljJJ 
CjLlLjjlJI jj-a JljJjlj AJ^J ljr&^ ""*N LgaAjl 4^r i h it L^_Lo ^j^Slu ti^p^ 4S^tU 

>(j j>JI (^SLSLII j iii-v Ji^b ^^jjJI pLajJI cijLi*c: 
3x.jjijJ,I ^1 ^LloVLj L^jL1jjj>. ( _ ;r 3 SjjlcLs icj^i^o j>^>.^j L»jjij>. j_l«jj 

t_tj^jj ^^ VI 4_lLus2| !_y)sijij>. al oJLit 1 alljej Vj ^j'-i"*-^ 3j-uiil ^ j 1 ea 1 -- 1 1 
4j_LLa2l j^PdLjj^^/i tl^- 5 -SLjso^ii f^jj . ( ^CLc^-i5_>J t I (^Ji-^J d 1 ' au 1 1 cLc^^-^J,! 
«_l«j>. (jLs liJJi (j^J '^tH j ^?^^ CjLcjjijJ,I I j'" pJ-^JJ ^iJ^ 3 <U-mlm (jJjSiJ 
^_^ 1 U ^ a ' ajgittj L^jSJa 4 \ 1 nl i nil ^j --^ 1 /^i^. L$jL(JJj>. ^^IL>tj CjLLjjj J-^l' 
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H 



+ H,N - C - COOH 
I 



H 



H-N-C-COOH + 
I 



R R T R 

L_ , ,'_ _ , _J 

HN - CH - CONH - CH - CONH - CH - CO 






C&Sjjitt i&* 



lHJ 



jUJI 



(J-* 1 



I Ul M 



(_yjJI 3JjL$JI cjVLjUjvVI jj i aj ' (jl LuSLxjj 



o^a 4_LjLa I^Ij^cI (jj-SLi (jl ,* _ *"*" • •" L4SL3 iJjijJI jl cjLiISLILi =qJLujijjJI 

•tl^'j 1 " 1 c"^ " JL *^ J> ^ J^'j O^JLh 1 O'V w 5j^>JI i_2^Lli.'zl (jLa lilta (ji^.j 
t3li.ili.ill jut i_ij£jj (^ 3JL»-I jdl ijtluj^l (^Lijv^/I pj^jjjLuj I -1 gJU Jj^l 

.3 I ... I ... II Jj-l-i (^Lajs-^l ojufc ojitlj (_gJJI t_ijjpJI (_;,!£. J-al«J ^ISJIj 



a 



li 



UH1H lS^ 



^-£^S^ 



^^L 



_^_ 



jUI 



1 oy3j-> i£>>- 



H_ 
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feoaJI fejiaJI jjS 6..ijI.i.h.iSJI feaJJI Ol.i>ao 



oJI 



L$_La JS ' dXLseJ (JlJI ^Lc^-lIII CjLLjjj j_ajI ^j-a 4JuL& lj>l JX.I ^—Laju 4_j_Luj)j-J1 

, d A 1" -^ I 1 ^UaLj^j *_jz im , , uLJjj (-Jul a i4_] 4_t-aL>JI CjLLjjj J-~' * J * ' ^ , "" ^3-^J 
3jj^j>-jJL1 Cjl_j_Lljjj-J1 £j£. ' ailjeJ ^J-J' u^L>. I ^ * ' ■ eaJ /^iJi Cjlj_Lujij»ajL9 

j_i -i -i '^" 5_lL>. J^ (jl dili <j-o jJ^yj • SjiUajJI Lj^L>JLi jl <uKJI Lj^Lkj 

Lt-j-g---- ( _ ;r #3 ijl uilXlj LllaXlj 4-JuLaSLllj 4^jJaJLl Jila » iL-^JI jl jL-*_JI CjIjjJ 
. «Lt-aL>. ^ o ^ rt «:l J> 2 floi^ JL9 !-#-<-* M^ (lA-^J iS^m (j-oAj jj_« * Ix^aj 
(_psL«j>.2l CjI JU>.j l j f Aj!&\ jl 3jo~j L-oJI (jyic jj^JJ>^' eLLmlm (_gjHj>o JL9j 

(jl Jj iaIjjJ! (^JL. 2U,.,,:« 3LjUtl J^,^ mil oJL* u-ijj V I J-gJj i5_l1laVI 

j) L-jJaJ A i j it> /- 1 c I ^ i ■■ -^ I (J^>- t_iillijj (—luj «Lj_Lu jij-aj I (Jj-u^Li-aJI t. Mr I 

(j_a Lc^j CjJi^&_i3 l^j 4_]^£JJ JLlLuJI Cj Lc ^JiS^ja (j<j CjJL^j (_£JJI * oL^tUll 

CjIj j_l liJI iii aVI (^ (j-^jj-UjI Cjljij (j-IJa- in^l Cjljj) (jrt-j (j^-SLUjl 
Lkiliejlj 4-ujjj|jjJI 4\ i ill i nil CjLJjSLa (jrtJ 4 J j'-2jjl (jjJJ lSAJ^ ^- x " a '0^'JL)- Ji t1^' 

.^JJUJI JSLiJI dUj 

JaLyJI jojj/I jj^JIJ-V^^ ^l ' nojAJ CjIj jJI (j\j (j^Lilll dilj) (jlr (jllajj 
^j^-^l Ja_iljj_II plj_i2 d j i ii i I Li JoLjjJI IjUk ' a « i *--> (0-C.jJ i ( _ ;r JLj^.j|j JL14JI 
3_oj>UI 2 al U tl ^ |r djlj-o Sjlc: VI JujJ V 1^43. lOljjdl (>u Aji2 ,^1 
I j_4> jIj-SLj (jt VI i3_3jJLll Sjlj^. 2_^.jj) ^^ iljLljj^tiil (^jlj^JI t-jjuJOil 
(j^j i'l 1 nLalil Sjui ^1 (_gj)jjj L-uj 1 11-e-a I'm i"i 4jlkj»j CjIj_LI i_aVl jl JoLijJI 

■ ai in l ii ill ^Ijlsf 

JLa^ tiJJll f-«J i*^ «U-aL>J1 4_a_j^1jj «U tj7 s>- (2>jLS Jl ^Ij L^jLLjjjj-j L^J 4_lL>. 
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(^Gj^-JI 



.((Pseudotissuesi) «4jil£LI! <La- mJVU *u-u\ 4jlr Jjllal !jjju>- I h-r- ffi 

^j^-> * 1 (j-* «UjULa <La- I ii it a! JL^-**( ( iiU «LoJlJ1 ^Sr I ii 1 2l 7-^Lt-al /^l^. JX.L-UJJ 
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4*W>&\ 8 

t^'j Cr^l "M-*^' Ct^ Sj-sL^aJI j-oljVl <U^-j3 (_,!£. 
^LLdlj aJUjjI CjLlLjX. (_p £>£. gUj 1 1 nil /^-Aj (J-*^ <il a 

. Lj^LiJI <>j-& (J& SjLjl mil 3jlj_>JI 2^-J.i ^^i^- 

w j a i^j^-pjl L^jLlUx. j»UjV Jl$-»JI I J-A J£ ^yJJ 

SjLo j-cl ..ill J^UJIj .4Js.ij j i ii j uJa L^JI or I J^ 
w S-p Jj (J^Lilll I jut ^ Ji-JLJ V Lg-cSUj i41jL^J 
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CjLojj— ) ^> M * 3 .* j\?" (j-* ' 'j ui jJLoj (jl (Jjjj L^jL^Jlj Cj^LcLlIJI i>j_A *ju 

LS_Lia I gjLLJLLtalLi 4_l>J1 4_u_>JI ^3-2j c_t_o^HJl 3j)JL»_« (j-Ujij-JI (j«a ^— ) '- 1 ^3- > ' 

^£jj>. (_3 4_»_LuS 2l (_paL<3J>. 2l *-JLU J)JU*JiJ . JUU L<l_l3 (_£j-U_U LlS (j-Ut-3 ' fl ' 

c\_j_L>JI «L*_i_i-aj fQ_ij-jt (JSJ (jl lLLJJ) (-H^- i-r-^-^J if«_ij-J2l I JLA 4_a_uaj fQ_ij-j2l 
Li^ jj>.I (J^Laj (_gl ( _ ;r 3 (OJJ_i2l I JLA (Ji.JU 2j 1 1 j'"* Jlj^cj 2 I j'J*.' d ^J J 

<LljL- l ^- lS LjI t— 3i i try x\ x-ujjx j-J- 4 - 1 "-* (*-4l (-j-A Sjujuiojl 4_i£,^_JI tfJL&j 

I jut (jl ilLi Vj i3j)JiJ>J,l idijJajJ sLoL^o L#ia JSLla i4-lLJJI (Ji-lj) 3-C.j-ull 

^1 (_g JiJjj i L»j_l«J j-Sjjj V 3Ja Jl! I (j-o Lc^j 3_ir>J I 3_lL>J I J I i** I (jlr w a ■ aj 

<j^ SiSL^JI ^1 jlcVI j>^ali (jl LJLiSUjj . L$j SjoLJI 2luLuijSLJI 4iiJI a^M^ 

iiJI_La> (jl I i«alr I jl iajM-ij"j i nil ( _ ;r 3 7r 1 1 h"j 4_<J-aJI I j « * i aj (_^J-II CjLxjjj^I 

LUj i Lj^L>JI oju* ^ 3JLlsj) J£ uJ>jo (j-JI SjjLajS-II <ij}Lc.La2!l <j-o iTjLIo 

.O^LcLoltl ojufc Jlo (aSL»j (_gj.ll £jl>!l AlJaDI liilj) jjj^alj (jl 
jAi iJ^pO u?V 3 j uiljlj Sjiai. 2 2 La ' " 3_lL>JI }L«j (_£JJI J5I mtl j^ifJJ 
> mm UJ Aj^Lij"ij iu'Li i ^j LaJ /jy-iJi 3j-jju-saJl CjLjj£J1 ^j^* i ^LUaj-uu (jl Ju 
» xLaj i ■■" (jjJI 4lL>JU CjLj-ij-i^l (j^» ■; CjLj^SLII £JLA(^l"i<i 1J .4_lL>JI *L>-jI (_j-3 
£^L>-J_JI (j_a 4_j_L>JI 4_i_olj^t_i A^-^J (-j-Aj t^(- mi (JS I .J o^ -n < ea gj J (J1>»J (jl 
4jjL>JI «ljj>- ^1 (Jila 1 1 g-L3 t_i^c.j_LI j-J^. >Lui 2I j_p (j^j I g.<LuaJuJ j»J-2j Lo 
0JU»j iSjLiiaJI 3_j^_iL_UI 5jjljJjl (_paajj 4Sl^lj-aII CjLxjJj^I LjLSjj iUilLlII 

.(^^Jl p in-fcllj 5_AitiJ (j^rir-ill j^Ji! 3 jinitL 3_l*j*VI SjJLi 3_lUjl!I 

JU>.| • a uJol (j_o (Jjl j_fli «_uiji^ jjj 1 n'CII (^LLaj^jJI j«JL«JI (jl£ JU3j 
(jl ^jJ] (j <i I » II oj_lSLoj j>ljLflij '-i>J ^3-4 I'l "^ " (jti J-S^ CjLxjj-i^iI aJJt 
(j_a (j-ua i _ jr S cLojI (j-o Ja-fll i ■■**" (^JJI (j-LaL^m (J_iL_oJl (j_a Cjlj-La^ «-LgaJ x_tiaj 
(j_a 3j-t£ LuLv (j^Iajl I JLA /'-t-aj r*J * Lj^"iS ill (j_a «Lcjj-a (-1^. (_^Hjt_j r-L>.jjl 
(jl Ja -- > > LoJ-Lc yr 'ijl'^ (_jiutj) JU5J .3jjjtlll oJLfli 4j*_uj i^_>J (^^ (jLojJI 

(jLjJdlj JialUI (^a cijfju jls (^IaLjJ.1 JjLJI .-.IjU^_. 2U_.^t I L^pSLJI 

JLjJjv (_g^o. 'I ''— a i— al uiIqI i f I i"i j (ji^- "=Lj T (JLaJI ( _ ;r 3 jj . ^"j iCj^jJI JJIJ-4J 
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• 3MUVI Jlo. L>&jjM £JjM J£ 2-sU j^^uj 

(_yi tjLjT Ljj "i K lit \l .V.1 I J» Atl £j] plf jj| Jjlj 7r 't t±\'°l (j-t> ^^i- J^J 
SjjJs (<uj_i2l IjL^J (jlj iJoLiJU (_y3 CjLxjJ-i^I Jjvl j^jv^J 4jj=_uj 4JLlL>JI 
fO_ij_j 2l jl «/Q-ilj^ i ii lii) Jjlj L«i_jj3 /- <i < "J Ljj-lSLJl u^L>* ^JjJjsoj 4jl jj (^l^. 
^Ljj-uSLJI *• Ijjf J£ 5 jLV 7^LaJ Vj<ujjVl ljuk(jt j_UjJJ5 tiJjjl JLSj. JL»JLl 
al LgaJU (_3i imiSz J-t-iS^-Lj (j! J-aj3 Oj*_J1 jj-* Cj1^_u_u y w 11 (—Jl^j*. f, ,>.^a 
(O-ij-ii 1— 3 1 uuSl J j" *jj . (j^ 1 1 nijtl *u-uLj J-*J L*J^ "— ^J-^- lS 1 -^' (*W lS^tH*^' 
(j_a J-J-J^ <^J3 "A^J (J^-P J-S^ ^-oL^JI 4-LqJjJI CjLal uiTJaVI (j-o (<uljjjjiJ^UI 
(jLc) JJSj .CjLjI 1 i II ^_j^- « J ( _ ;r J3 ojjj>.j •» LgaJl I nK i ( _ ;r J>J! p 1 n->JI 4jy 1 nil 
Lj^L>. t_j_pj_j J j ir^Laj (j_a J-JJ^ (ji^- i_3jjljJI (ji^. («-lj-l2l I J-& 1— 3 1 uual 
(j^Lolj i4_LoLi> 4_<-uljj 4_i^iljj>. 4_<j/IjJ (j-SLol ro-ij-il (Jjl tjlii L«5> 1 ij^'i'C jtl 

. jLuVl (^j^iill pljJJI (j-a 4jIjj jjjjj j! 5_uLlj_ill 4" u a (_ylc i_3jjl1II 

129 (j-° 4_ i-j3-j>> t— <jSj-j_]J 4«L_j_Lu3 2l (^paLajv^l ^j-a p'^ji 3jLC _}L>»jLj ^J^Sjj 
. ^ysL>- c-tjjjjj ^—3 cpl i ill t n jjyJS *_jljjj /^JJi j^paLu^. 2l £J_A Cjl Jjvj £jja 3 Jj>-J 
L_4-j-j3 l—j-uajX. rQ-J'j^ 1 11 i^UI d 1 1 ill 1 11 (_£ 4_j_Lj_a2l (^paLu*. 2I Cjl Jj>.j ^J-t-ajjj 

Olji ,j_a jrpji (j-° '"^- i - J^ Ui^-y J^^ t3i>^ (iH 1 O^L ' ^"Jjl Cr 3 '^-W 
4jpj>J.I 3-i1loVI (j^Lu^Vl CjIjls-j L^j Jjs-jj^pJI (jiTLoVl (jjjdilij iOjj-cSLII 

Ojj^SJI (jjj 




(PJI (ojjjVI 5J 



CjI Jj>.J L^ii) ^-jLjjJ 



(^jIJ^ujjMJI (tUp! 
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0J_& J^SJj t da 5 a i— jL l < mS J1 c_t_ojJJ 4^j-*_4_i fQ_ij-j 2l j_)-al^>. .SJL^Iij 2IJ 
fQ_ij-j2l 1 JLA LajJsHj /^lli 4_i£.1j-aJl «Lt_L^J1 ty\£- 13 1 'M tj ^JN mi 1 JUiUju (__)-al^>JI 
CjVjL»_o Cj^JUlj JLJ3j .plj_i!l fj£ 4~\ 1 ill 1 11 l_£j ( _ ;r u-i3 (jyjJI 42jjJaJI (^i^-J 

jj-SLJj 1 3 ii I" -si I I j c I j '■ 1 j cjLLuj^JI cjL1jj_>J aL«JI (Js Mill 3_<_uljjJ »l .aUtl 

<LuLuL>JI 2 j j « 1 -■« 1 1 JIuijjj .CjVL>JI 1. .If I ( j r 3 7-La_JLi (JISLj («J (J-«-«-!l I J-tb 

Cj Lt_jj-j>. Lg_jI_} lJl-l^s-j I L-3 1 jj-a /cjCj-jL_l5 tCjLuj->JI 0JL& (C^>- j-i-t-a ^—a 

VI iCjIjjdl i-aVT^Ir mJjj-xj 3a\l ^r- 3 q V 1 >i CjL1jJj>. L$j| ^Ir CjLLujij^JI 
1 laS i nJ)j£LJj 0->o l^jj^j tl^-4-1 M^ f^*-^' iy£ ^— O-" ' j rt CjLuj->JI 0JL& £) I 

■ 3>UaVI ^ ^pUIl 
(jjJI 3_al 1 11 U jj| I " 1 1 r- l^l cjL1jj^>JI ojut jii^i mJJ-o jj <^~ LuSLxjj 

^—-Aj f*JL?"' '"'"*°' ' - 5 /yJla-se I j JLdJ ^-iljii (j-« LAjjL^j I 0^ 3j!i Ji /J < *-*^" 
Q^_u_a 4_iLa jj-* 'O^J" L^J"-*-"- 1 f^JL?**' '"'"*°V' L)' '— 'rP* J * ' c?-^ 4_il£. 4^L_u^ 

c-i-Sj-Ij M^jJI /o-ilj^ 1 11 i^UI fQjjjt t^£- ^lJ^ LLa-Ja liilj 'j~ <iy'< 1 "II jj-« s-j-^ 
diljj - U S'a ajj" uim\ 40 ,2^c. JJJJ V ^-JJJp - J-5^ 3 o' LJJ^>-_>I 3jJ 1950 ,j-o 

( _ ;r lJI cjIjJJI 3jjj (jSLx-i Vj .plj_i!l ^^ I j . ..a» (J^>. d"il 1 ill 1 11 «IjjJI <- 1 1 1 Hi 
o_>j d 1 .1 1^ 1 «M5j->Jl 3jjj (_;^>- d>^>-4f V (J^ fy'jj-^^-" l^jp - '<i ' a ui^-y 
3j>.jII J^Ja (^ic JjVl aLHI (^a juifj liil j (jl cj^o. mJ^UJI cjjSL^jjiLLLI 

.smJJ-^JI \j-it ^3j Ct^ 3-aji>-" 1 11 U 4_ujjiaJI 
1 Jj J a-flj (jjJI 3-bl 1 11 U J23 ^* 1'^"^'" (2)-l a 1 n"v 3jjj (^SLxj z 3^Lc SjlcLSSj 
CjL>.^_II j ' * al ?*-LjJJ . cLajL^-"i i nil d j i a < a ! I 4j>.^J.1 (J^Ia I d < a * ^^c I j ' j * 
^^3 4-«-»I/2l =Lp-LJ «_2j (jJ-Ilj (_gjL«JI i_)j*C 1 hJ|j£LlII ( _ ;r a 3-aJLi>-" mil 4_ujjiaJI 

dJJju j^jiij .oljjdl j>u 3^1 ml,! J^Ia jji^ 3j_o 2000 (jJI^- 2 JT • -■ -^ " ■ tl 
tj-&£ ^LlILij i3j_l«j^iJI cjIj JJI <j}3^ ^jjj- i-i-id ^jL>-j-LI ojla (j-uSl«-ij V I 

oJUt ^^ ■»!"-'_' Vj .3j_j_«j^aJI CjL1jJ^>JI j I Cjljjdl aJJt ^JJJ (jr^ ^4-^ ^ 

( _ ;r ill dilal 1 nil (J^la (j-aAj I j~^-j " ij>*= /<-J-jj (jt-^' d j 'J ' <"< <l*ji(al VI 3JL»JI 

^j-a 4_j_Lu_oJl d ♦ mi 2I 4_ij>*^_t-a ^oX.jj .c-tJj-djJI «L>*j c^^ ^~" S U ' t ~^~ i u"*** 

CjI JL^-"i i ill Jjlj (2>S_4-i fQJ t^p* l£>~ > *^' ' ^pl '''II ^j a * ) j .uj L^jl zl 4_o^Lul j>J_A 

d * mi 2 1 0JL& )<_uij>o L^ojjJa J^c (2>SL4-i ulj-Llj CjL_uJL»jI ^JILa 4_t-aL>. J-iL-uj 

. l^j j-4-i (-y^JI a! i n^^U «L»_ua1j 3jj_t-a ^—Iajtll 1 ^ . ,.1C« J j_»j 
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4.XJ i"iU CjLcLkjIiVI 0JL4 ii^lvxj e>-^ "t 1 -^ ' "JL^J"^ dj'ij i"itl *L-uJl«JI SjJ^S 

(_gl 'LiK l.iLjj^.1 (_jJj^l fl^laJJI ^ylz. 3j m mtl 3< uiVI aIjlJ-"i»I juIUjj 
CjLiL^jVI *-J-«t>- ^JS L^jLcLl^L) Cm" i"i" i _^A c dll qji n-»JI SjJLS (jr^- - l - < " Jt - 1 ^Jl 

.((Diffraction pattern» CjLalj^tJVI rij-^J jl <r.j"i n~<\\ I jut rij-^J (Jj- . iu r«j 

_ 1 C J_g_1jlj 3, ) ^* rt 4_t-aL>. (LuLu> CjLlLsjlj p i n>ll 3j^_t-a 4_L« r-j^r-" i uja 
JuCUjj 4 a b -- 1 1 p i n->JI ?ljj>.| (j-o 3ji3j_tl CjLvjJiI 43 liS ^^ ^ j i ii ill J}j-"2-!l 
JU>. ^jl\ Cm itL-u (_^jJI 4_u ji^jSLIV I CjLu-uL>JI 3jJU2 (_^i^. <*>jJI 4-2jj_LaJ! aJJt 
.^^^Gjj-jJI Cjl_ujj>. (-_4_pjjj (_2^\_l»j JU£. ^JSI iiill jj-a J-^-^ (J-** Ly^ ^ J. 1 ' 
d *i 1 i n I in ^jl tl^-u fC-ilj^ i ii i^Ul fQ_ij-jl ^£j^>- (-H^- ^LdJ^-LaJl 0JL& J3». "' 'J 
cLAjlSJl Cj Lc^j-^J, 1 xJaj CU_iJtj (_^-£>L>. * i^l ( ii u plj-aJl ^—3 L^-mdJ (J^>- ' cluj 

4jj»«II cjLcjjijJ,I «_23 LiJLu >»m (2>c Iajjlj 31 i .il i nil cjUIjjJI (Ji-lj *L«JLI 
«,_£j^>JI «Luiijj .,JjJL>J.I 3^>.lj^s ^ c^gJ^sJJ j^jj-jLiJI ^U mtl ^,1^ ^Uil 

t j_S_4-l I q S Cjlj-aj Cjlj-a I ^ i '■" ' <J^>- Cx^HJI /^J' Js3^_j_>J1 4Jl_>J1 i>JLA ^—5 
. cLuJ A-LS^ja <?, nUa C'Ul a_4^rc_^ ^J Clo^J I ^j-A dUl^i d g_u ."■" 

i>j-S jl c_,^>. jl J_a_a La^JU»_j ^ j * j Lia «Lj_t-aL>J Ll_Ja (Jl) J_>o ^Jj d j »l a -"-^ 
(JjSLjj 3j_o J^ ( _ ;r 3 4JLfl I JUjJj >Lii! (<uj_i2l t_ijSjj ^^ 4L>.I jJI CjLcjju>J,I 

^j "" 1 jjtlj «L]1 ^1 i( )jl ( ii 2 1 jj-oAjj 4_*_oAj (J^>* ' OLMJ 4_]L^ fQ_lj-J 2l ^3^>* 1 jj* 31 

3_i_Llx^/I (jlaLj^v^/l CjIjUs-j S-^flP (J^ ^^ j»ljJ-!l (jr^- 3_LC.Ij_i!l 3^1^11 

.iua Liilii 
»l <i II 4_&jLSL!l cj Lc j_4j>J, 1 •*■ • • aj t^jjicj L^-mAj J^->- L^iiLilUI jl ^ 1 1 nl i nil 

42LL J^l L^Jjjaj Sjj^jJ.! f-L^jVl OJL^J j>Gaj_JI oLxJJ^J- iUej! (jS^ ' ^-* 
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cjL1jjj>. «u_ul 4_Jux. ^1 (_ji^. (Jjj L«-« L^Jj£j j^a ^CLiLiiJI 4_lcIj^JI cjLLl^JI 

,jSlxl\ sLilLJI gLuL-i-iiaJI d jir^L>JI *-pJ \-£-u±Ju J^>- L^sLajJIj (<uj_i2l 

■ dlinlmtl oj-fc J^Ja (^k: 5_l1laVI 

^"r tl 5_LcLfl_m J>lj_tl CjLxjJ^>. *_a VI I Jul J c I ajj V J-Aj i J)Jlk-o pszs>.j 

IjLijj jtuj-j^l i^j-^>- (^ 2 Uj.V.tl CjLcjjijjJJ ji *Jsljll *_a 3-L.I n*U 3j)UI 

.a-UsljJJ ojut JUX. ^jjLl^-iSDI (Jj«-aJ! 
LgJLa JSlia CjLxjJj^I OJL^J 4_S5LaJI *Lj£.jjJI I JL^>- 3_jjJii!| 0j_& j 1 iLfljj 
jj-« lJL>.1j LAJLua 2m t. if jl 1 11 1 21 t^JN ,">MJ /qj?e_>J1 JJL»_a JL>-1j Jaj-mJ f-£^° 
(j-o JU>-lj pjj oAj 3j^>-lj 4ji*C ( _ ;r 3 (<uj_l2l JjlC j 1 a se * j dJJjuj iCjLjjJ_>J! 

.aIjjJI i_JlC e\ JUtlj V J^Lai!! 




Uj,V,ll j-^jl! 



akLiHI SjUI 



^V! ai ,„ l, , 



(*JJJivU ilaj mlIII *_2j1I) Ajjj^h lJljj^o 
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LjjJjSLJI Lj^Li. (J-lL>o (_^i^. iLajLill SjJLaJI jii (VJj ' "J^-M ("-0- 1 ' (J JL Ai Vj 
\-lj "(S i J 1 4_ll>. )] Jo. fj u i usej l ^#3 . SjlcLaJl 0JLA j^^ fa * ' '■ ] 1 m mi Ltj-uaJUj 
ajJLj uill—L/tj .«Lfljjj>o (^ (Ji-I jGJI (Jj-Sj j I JL>JI I JLA ^^ LJl£Lo JU*J (jj-^>- 
xJs^JvL) LjLo.1 ^. o i ii i (_£ JJI ii_aj^e_ijl 1 Jl^j 3js^>^Jj i _ jr Ju_a 2l ^j^-> o >i II dil JL>.j 
tA-jiB Lljj CjJL»_u d o i ga Sj L^jLSj ijl Jl>J1 ^ya *j^>J1 ljut ^J-l L^T u ti Laj uuJI 
JliJLaj 2j .Cjj^jj L^j cLtaaaJi I JjIjjjJI ^1 Ljj-iSLJI 4_lL>- CjLj^Lx-o «-3JLui 
L«Ji LjjIj w 2 jj (Jj i(j£.LjjJI I Jut ^^$j •J-'J (a-i jj ' im^UI ijfj^>- (j-^ Jrh!-'" U?' 
. (JK j I (Jla (jjj> 1 g »i i <t nj (_£_>i- I LjJ-iSLi j^^c i.St nt jj I U ijij jjt 
iCl)Li_Ljj)j-_tJl J-jJLso /J& ^j ^ ' ea 3c~j diLs-sj-i^l (j-* uO"^ «UajLLa utlLutj 
. *Lj_>JI CjLLjLSLII *-j-«^>- (_^3 iillju> Ju>-jj (j-^J i4 <t i^->LgJI CjLxJJ-isI Lg-Loj 
«t_j_L>JI ^Jiwlj) ^l(j /^yjJl 4j^_j_>JI dlL LL a- t jl jj-a Lout '*3^>- ljut I gj o^ (j2i_4_lj 

dil jl>.j ^—11 ^jrG jij-jJI diLujj>. ^Jj-o^Li-u ^j- lL^T u cjLsjiJ- 3 ^' 1 <>jut a^jj . 4_jj>J1 

itiUj) JUlj L^-al JL>**k ill 3_}Lcl p i uJfcll ( 2>^- 4 - 1 c ^J-4- ' (^paLoj^l ^—1! jl 5 ) j » to 

3j)Lc iii!j) fUJJ ij-jj->J.I (^ 5_Ujjjj^JI J-o/^ i nit (JlajJI 2-ji«-C *lj-^-l Cr^-9 
.^jLajjl jj-o ^J-*-^ J^IoAjI ^JL>.I j\ ( _PdLqj>.21 JL>.| *-o tj^l^j-u] tj^~ < "**' ' 
JjJjo (^3 4jj^IJII j_lc i_3jijiaJI aJJb ^Ijliel^l (^^J' dH^' 6^-*f ^J 
jl w l ea 1 -- 1 1 d<3 i "J II aI JLJ>-" i nl jl 3jlj_>JI 4j>.jJ) ^J3jJ3 i Cj l_Lu Jj^J I Jjji^ijji 
i. i j i n~ni nj i ( _ ;r >JI (jjlSDI Lj^Laj I i"-- j i aj i ■■ (jLJkll I Jut (^ (_£Ji£.LoJI Ja i "jtl 
, LjjJ I j r ,il-La K 1 1, i a i.-.<l i, i jjj ^LpJI iUiiJI (j| jl>Ji diljjj i L^^Lt ^ 
dil j I o * tl i>JUt (-J3 idiLa-ij-J ^l j^utj ' d laj i uflJI J-ol^jtJl ^j^** I O-aJo-" < <il3 
.^jliJI ^j^ SjLjLuJI <_3j|jJiJI j-JJ-«J ^l rllxj (ji (JJJ 
J I "l -si I ^jSS 4_l_i_LJ Jj_i! I (Jj-u)M-<-a] I JjJ^o <Lu i** (jrt-i j^>-l 3j^ tdLlAj 

ugj>jj<ii (j-Ij^l 5JUJI (^^3 iS_pJI 5j1>JI ^ c^UjjjVI 2 La ■ -Ij; I^IjI-sjj 

4_j_Llj Jj-jJ I 4\ i ill i nil (J1->>J (^1 Jlx.lji!l jl ( _p3Ljj>-2l «_o (jrtJJ>JI (jrtJejjiJ 
^PsLqj>. 2I /j-Aj h 1 1 ill 1 nil 4_i^S_t1 CjljL>*^jl jJt-L^al _ LajLJ i-j^>- 41alS ^JJ ' a ' 

Lcljjl ajljt" in* (jl g-j-laJ ■■■" L^JLa 3_pJI 5j1>JI 5JLv ^ Lai .5-lIujVI 
a\ 1 ill 1 nil (JJL>«j ^jl (jSLaj lilljuj ijyi^jjjjG Lg-Lo JSL! iCjLxjjj^i I (j-o 3jjl»Ho 

. 4 1 1 ill i nil Jsajljij 4-t2 ) jj-u^j ^jl (JJJ I j ' rt i^-Ljjla *_ualj_a ^—5 4_j_Lujij-aj1 
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c=- 



CjLxjjj^fl i>JUt J tai (jl (_gl i LglLaoj (_^jj>. 2I Cj1_Luj|j_jJI CjLjjJj>. («j>.L^j (jl 
■ a j 1 ^ J»l im'i'i (jl LjJ dllJL^ . L4I0 Otj^j ^rill 3jli^.Vl <2jLuj^>JI (jJI Jjjj 
(-ill 4_jj>J1 4_u_>J1 j-aJU jl I ^ 1 "^ * (Jl^J (jl cJJ-^ ^ q * ' ^->l-4JiJ-i2l 0^-^ f*3-^ 

Jlj_a jj_a I ^SjI-cj (_gjjcj (jLcujVI (^ (jjjLjj£LijJl CjLxjJjI (jl (j-^-JJ Jl2J 
«L4-iJLC 4±aL>. _}1^_« (jj-Aj ij«_ij-) 2 1 3 Jj^a ^t « (j-\j>. j^jjJ 1 B (*-*-" " •— 3 V*J 4_La_u_oj 
LaJLc^J . I jj'*» CjLJuj (jJ-II jl LgJ^L^o (_^lll 4j>- i h 12I (_^i^. LgJ jjI 2 J Jal uiLJI 
£j JLse I j-aLx j«_ij-jLj w dgjJ i«Lfl_tBJJl *:L*_« 2I (_3 Cj LLo^-SJ^J 1 0JLA Jj-a3 
I j' i*" 1 JLu d laj ■"■ 1 CjLsji^- 3 ' (-r^! u^^- 1 -^ < ■ d_iAIa 1j-ujlJ 4_j_Luj)j-JI 1 j"1 , ,.i , ,. « 
(<uj-Jl (_L£-Ls id 1 1 r (^ J-^~' J^ 6 - (">£}-J' J^ 6 -^ tj' J J ^' (j-°J • JL*^' Cr^ 
J^>.1jG_j 2l i—OJ^eliJl I JLAj " laj mill aJs^JLL) (- 1 11 1 La jl «b (_)-£>L>. i_oj^_>»j 

.4jIjjjj_JI dlinlintl ,jji «J^. VI <ua 

Cup> «(_Li-l j-lll» (<u-uLj SjLaJJI («JLc ^^ =L3j_«j Lxj LdJi <Lu^Sij (jSLx-ij 

I J_fl> (J_lL4-1 LljSLajJ .jji-Vl «j->J' (j^ (Ji-I jCLl! (. 1 mi-»JI (j-o *j^ l£ (J*** '"'J 

•.^LUI JSLJJL, J^IjOJI 






fUj-j-i 



,Z_ 



7^ 

JSlla .(t_j) fu)jVl J^e-a Jaj (jl ^iU"mn V (f) (<u>iVl (jl Jijv^UI (jjij 
id-Li (_L>.!jGJI (J-J-aJ (j^Jj|j-iI! «(_gj^>. d 1 1 11I 1 11 (J^ia cr^ O^ 5 ^* U^-° * 1 S * " 

(<uj_il (J-tb i_iajj (jl Lijjl lilj • (j^Li-a-iSLlI sUoLiij JjIjj (jl d-^ * j'^" ■ "jj 

jj JU£.J iJLelll ,_LlH3 V (^lll jljll (^OjxLi Jajjiiill 4j^jjj >LxJ (jl LLlU-3 1 La 

(J j I •>" tl '"«! j 1 1 c j^i >U j ,~. ;tl £Liaj_o Jii 1 nj (jl -<uj_i2l Ijut 1* j ' "J V 
^^ (_Li-ljGJ! ^^-Lc 3jj_2JI L^J (jjJI -iljl! aJJt Jila (j g 1 11" j . LgJ (jr-i ir-i-^l 
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CiLujjUI 

i.* i I i" i »l J-JSj A La u 1 1 jlilLi 1 ;jT— *1 mi ' <_ii3jjj CjLxJJ-i^U <Ltaj *. *tl «Jalj_LI 
i(jjjLjj£LliILi Ji^xjJJ jji-<-"JJ^JI (J JLa ' La .'"'_' (jj JJI ."<! A , ,,j'a j|j ^1^ (LuaijavJl 

, - « I , ;-, , ; 1 t JJaLJJI (j^Jj^ (JjI'ji h Ij (j^-^j-Jj-*^!^-" f-0- 1 ' d*^ i-dJj£ ' '"'JJ 

. fi I i|-»J1 (_£ 4-U-LtajtJI 

^^a . U Va /.|0 (j Ir VI <2jI_4j}jVI i. ilfl ^ daoAill *J3>U uJ>i^=J Vj 

Sy-&£ . (Q-lj-l^l ^1 I 111 ( II I j ' rt C-*£j>Jj /jy^Jl 4_J_Lj_a2l (^paLj^^l d)ljL>-J pJ_*3J5E_a 

oju» (j-o 3jl>.j 300-200 (j\-J T'j'j-'-d '^!-4!- ^'' (_p=>l_«j>. 2I CjIjl>-j qj& jJlc 
Cjlji (j_o 3ji 5000-3000 ^jJl^-*. (j_o L^iij^jjajs ^3 (jjSLjj (^^j idsl jl>.jJI 
cjLxjj_i2I ojuij^jSLIj J j_u£ jjlkJI ljut jjjj jl9j iCjIjJJI (jjs La j_lcj (j^jj£LII 

(j_o j> J i La JJ-C (j_o VI CjLfLjj_>JI 0J_& ( _ ;r 3 -Uj utlll f-^Sj-U (JL9^-y Vj 

SLajij^vjJ ^jjcIj Vj I j ' " SjljLs V (<uj-iVl «uj3^J SJjSLLI olajvjJI 5_lSj 

*(_gj_>J 4JjSLLI 4_cLLa2l (_p=>L«j>.2l CjIjL>.j ^La 1 » • La 1 1 J Lj-j->- ir-i I JL& (jj»jjj 
( _ ;r jj/L<j/2l J£Ll^JI (JiL«-! .-Uj m. ill jt-JSjJJ t_*j£ j>3 ^yfl (Ji-Ja V (j^Jlj (O-1J-12I 

j-^j-LI I j-A <ji9^ c-^ L^Lilllj LgjIjlILi jlcL^ij (^lll (_yjkj i/<ujj^l «(_£j_>J 

.4_l3 3JLiiJI djljl^^ll dL2lIlj .Uj,,,ill 
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U-t-Lc,1 I g-L^-^-J 5_jj_jj>J1 CjLj_ka_U1 £JLA jj-* cij^"' 

>l ... 5-jVI ^jJI 5 ,, ^ -^ t J 3_tiaj^jJ1 Lj^ii- *_ajj <_p]l 

ljj-i c-(-«_Lj (jj-^-Ii 4-L^a-L^a sell I, I 4_uLui_jSj1 CjLljJ^>J1 

£j_A (j-* pjj <J^ O' t-*- 5 *-^ i4_j^_tj>*J 1 < " ) I i la *' 1 1 $JJt 
JLcLcoJ /^Ji CjL4_)J-j21 (j-* Lt-aLx Lcjj CjLj_Ia_LLl 
1^1 or i_o3jj jl i I flUj i'ih ^1 (^jJj jl i L^-Lj^^j jjJlC 






89 



p in aJI (j-3 4-pljl^UI .-.\l ."^ .11 j^JLJJ iLj}L>J! 

JI^-^/l 1. 1 If I (j^ ui^-" L^-^J iCjLJj^sj^JI 3JL>. (^ 

lj \ x "i J J LjJ-S -^ "" La ^jLcj-i-o (jj-^-S i^Lj^Ja (^jIljju z 
(j\jKJI *u-u! (jJial J^J •LS5T!- :!,, ^' Ifllot* (_, <j" ' j (J' ""-V 
1. 1 j i n" LgJI i3jjjtlILi j^>-j 4J2 cjLi^j_LI ajjb (ji^. 

' I j l«qI ' 5 it a cLa_4^I Jal i n ij I a - > " A1 , .x« n ^. -^ 1 ^~ 
3 ii i ii II CsLi£jJ,I (_gl (j-uLCJI CjLi^j_4J Cm h i ii I j-g-tj 

tC_)LLjjjM_d1 4x.^-«5J?E_a ^—II ciLo^JJ i>j_A j-.alljjj 

4_j_Lua2l j^paLo^ 2l C_)1 JL>-J ^ya ?«-jLu jj-* cJ3^-^ C^^ 

4(^Ujm_l]1 C_)Lujj>. jjJ^J (-r^ ,* '**'M • )^1 1 ii 2 1 jj-oAJj 

iljj i m Sj ji ir> (jjSu 5JL>JI oJLi ^^ CjLyj_>JI j^SLJj 
0-° L_ a ^* ' (J-° lS^"-*-" <-^J>^' 'lSJ^*" Ui^-y li'J^ 
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»Uol|SJI 6w&l 

.asm ^ ji^*Vi ui^l 

i_!jLtlII ^j*-*; tlj^>-l «Lul ( _ ;r 3 j_o2l (Jjl <j-\_LjLCJI CjLj^j-o ' " i a uuS I JLSj 
^j.0 <* «Ua (jjjJ-«J JLi»3 .(jLju^mJ «LiLi3jJI «L«-o2l (j-a » Laj3 (^l^- 4 J^J^JJ maJl 

JL>.I * laj 1 ■■ 1 /qjj . Sjij-^m <j-\_*jL] I gj la a> y rt (j^-4-> 4_*5_Laj_La ASjj>. (_J3 LuL^Jj 
^j^- « J aLJ9 LoJLt£. 1937 aLc (_^-^>- Sj ft I la II OJL^J » j jJLa I j j 1 njj JL»-J (jl 
SJLjiaJI i-3 1 uuSl (^JJ dj.it jtAII lIxA^aJLj^a^jj^o *lj^>.Li(jUVl sLaJjJI 

.(j-\_uL£jl CjLoj-a L#J (_Ls-«J /^-II 

1 ijLstlUl (jlj-i^ (j^J^S £jja ajujt-us cUtla3 0->J^£. * ijL^tlll 0j_A (_£JL>.I /^3j 

t4_uL*lJl SjJlII ^j^* '•"*■**' ' ■■ -i ) (_£jj>.I 4jtla3 0->J^.J i^jL-uj V I a.} (Jj-a^a ^j-a (Jrr-^ -5 
( _ ;r 3 ^JL«Iu jl (_p^xS '" («J (j^JjJLlI tLjtlaa (jl »l gUtl JajvV JLSj SjUs. (jrLc Ji 
^j ^> 1 se **' ' ■■ -i * (jl 1 11 iVI a.} (J_t-a-o »1 gU II *2iJ_A /TJ-« LaJU£.j • {j^u »- 3N ^ ' "-" 
t(j^J^iiJl 4jtla£ (—11 3j-iHjLj-o *j j ' a 3* I j^3 ^jjJJ 1 J_& t_£i_Lual rQj 4_uL*Jjl SjJtJl 
<■ ■ 1 1 im 2 T^JJ-U I J-A (jl ' la a. j I JL9J .(JL>JI ( _ ;r 3 SjlJuj tbtlaAll aJJb 1 " ■ 1 a j 5 i I 
glial iii ij 4_ILu£.lJ3 jJLflj «Lj2 3j-Lt-a3 ^J-^-J LuL>. i-iJjJ liil (j^J^JiJl (j^al-Lajl 

(jUsLc (JJ^Sj (^1 i_£-SJj t-iLnillj J 1 r^i U J"j-° (j' Cr^ VJ^?^' «JL4 JjJJ 
(jl J_*_) L-<j_j_3 (J^-aj JL3J .(jjJ^_SJl 4jLLa3 i' 1 ^ '^^ (J^sLlSjI (_3 u-u-i ii"i 1 La 

S>-JLLta g 'j 3* 1 p I LaHfll I ^j 5 > -n jj I JL4 ^lj i(j<J^a (OJ^T/— Lc (^altsej ( iLnUI 

«ljj>.2l <■ 1 ^ jj jbi J_c£.J iajJI LoJ^Llj 3jl^>.jJLl CjLLujijjJ! JL>-I 4-L-oL-u (j_a 
.(JiJjLCJI CjL1jJj>. 4Sjjt (jr^- (JL>J! (_ ;r 3 L^la-C IJljj 3jij_ilo S^gj-LtaJ I 
LjjIj Lcjj 4J (_ji»ij i<iJSjJI <LajLa 4jSLuI£Llo (_^-l^. (jL^ijV! Jmiv (_gjHjejj 
(^1 (^Jijj La 3_lL*C J 1 117JL1 i-i!Lut (jj^ LaJiltS . aIjjJI (jlr (jljjVI (j-o 
J I La-j (J>i-I 3_j-La-C tiJLLa (jl JL>J iJaLiil! 4_JL«JI Jjsl^jiJI O^l 3^LIal 
3jLo (^Jl cdj^a^Li Lai 1 Jajjiiill ,_LaL«JI I jjt ,JjLa i_aL2jl » xtaj ■■■_' jj>.T ^LoLc 

i Uj , 8 :, ;! ! J^LJI I juk cJLill Vlj < LSL^ y^L>Z <i\A^ Uj , L^J jil V aiaLi. 

^a * * JaLifuJ (_J_lLSj ^—11 j^-ijj /^iJi -i'j-Li i>J-A jj-a iJUJLC ^_(_u-->J1 Jj-ojj 
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J£LJ_3 ipljjVl 3j_jLjlLo i\jX\ ^Jufcj . LaL4J l|jli'^ lJl9j jl 2U^ .^Ml J^I^jlI! 

«LCj_cu_j ^q_Hj i«u_jJL>»j jl da-Lui-iJl (J_aL*J1 j-uaJU 4_lLjX. (jl Jaj>.^LLl (j-«J 

( _ ;r lJI SjUI dJLLj (j-Aj i5^j^>JI ^ "j LtLuL^j i«jji-yS>j-i'j-j» Si a 1 nil SjLLI 

i* ijL^ill ^jlj-t^ ^L»-al (_pal_Ldjl ^—11 ^JlJjJ ^jLutlUI jcj-u L^Jj^Sj (—3 t. u i n**M 

d U , ,,lj i U -1 JJ.'J . ^' (J " ' "^ r^'-Ul (j-Gj|j_> (j-O lil! j^ L^S^Uol (jSLflJ (.^J'j 

Cj1jL>.j x-lmj jj-o d 1 1 ill ( ii jj-* CT^P^-^'J-^' *— ^H-^ •(J^-uiJ>aJI 'p Lga^JI (Q-ij-jl 
^Jj . d 1 i ii I i nil (J^ia (-H^- Lj-^Li* l-^HJ-J ( tH>-^ C^ 4_j_I_oo^[ I ^^paLi^Al ^j-a 
3jUJL>. 3jL>.j d"! i ill i n (—11 I ' a ' <a I a i^-^^-^'J-^' ^l£>-?" J - ' ^ ""**' ' ' ^ ' 

L_L*_3j ^J L^^u 4j-uJl1J1 (_p 4jLfl_t-a Cjj-jJuj 4_»_Lj_a2l ^^aLu*. 2I CjI jl>.j (j-* 

4_j_i L«JLl I CjIjLjvjJI L-lSjjj d"l 1 uli 11 (j-a dj^La^l (jlsLjjval CjIjl>-j (_£JL>.I 

^La- i ii jl (ji (j-Lc JjU L«^ il.}JL»-o Lxisj^. (_g^ijjj «I-ujla 5JLj/j (_p-«J 3^UI 
SjJlill L^J i^jji.^ i.nT'mi* Vj Lo 3jU i. ij-r" hi" JLS ^^Jl t 2 ^I'-^J,! p m->JI 

t_JLci (j-SUj p i ii ->JI . ~»M . '--. c «_j_«^>. ( _ ;r i (j^—Lj LSLI 1 cjLj^j_o ^jJj ^ij 
i-»\I ,;-,.tl j,sjj,Li i_ajjjiil fj-Jl (j-o (j-A cjL^jJLI 0JI4J i. m-t"h n" (_^iJl cj^Lu^jlII 

Jlo p in->JI (j-o 4ij^J.I slj^j-Vl (^3 /aSLa^j ^pJI .".M ,'^.tl Jia i4jjljl^UI 
(j.3 AjJI ^-3J (_^-3 p 1 11 ->JI L^-a JLJr " i nj dlljuj 4j^ojJI dlljjt i"ill ^IjJLs. 



9J 



»Uol|SJI 6w&l 

. (J-i-al^ILa (JN m ) (J-<3-«J i-r-i-J' ■iki-*Jl (_>^ aJLJ J 

jia. (^JJ AjJiLjij L$JI iiLi Vj <_jjjJ! oVU. (^ jt LjjLSjjVLj 5jL^VI jux. 

iCjLaJtSLJI jl ( 3_5>- :>,, JLl SjL^s'^I JUX.J .(_p3lj_o2l 0JL& (J!la (_p=>ljX.I ( _ ;r 3 J-fJ^ 
3_<-CjVl 3_jj)l_aj 3j)l_j) (jJI liDj) (JJjljj itULuaJU (j^LaVl ^ JtlaJI j»j>b 
aI i ii-v^LI 7r a i ii_i La-a 4(Jj^_LiLSJI CjLi£j_a ^j'-*; J j"' 1 "'.' (jiLa^l 0JL4 ( _ ;r 3 <tj^ajjl 

(jljjL>- J^Li. jjijJiLi i(«jtj»JI j-fj^ La-&^l£j isLUijuJI ajJI cjLjij % \l .v»t I 

.SjL^sVI jLiT 4jt3LSLaj jj Cal\ «_3J) ^ <L»Al ut^ll AjJI *_a djljjt Mill 
* j Lali ' ■■ I i(^\_ul£j1 CjLt£j-a 4_] ^3-dJ (jl * .J eu i ■■" La (Ji (jl 4—<- l^ -*JI (j-aj 
^ ' n"»Jl tfjjjij ^ JjIj «(jH rt '" ' i^JI » (Q-*-uL) l_3jjlj jj>. 1 c_t£j-a Luj-Sj <3_) A^-dJ (jl 
^j "^ 1 p^LJ 4i_u_uj (j_a jli£l 4_] Jj (j->J' (j-iL^Jl JU-o^. (jl jJLuj . 3 j jjj LgaJ 1 JUX. 
i(4_!lj|j_<j/ *-3j-l 5JLaj>.J Laljj>. a Jujr-~i i iU (_£J-J1 (_L-vjJ! (JlLo LaLaj) ii_3Jl^JI 
.jji-VI (j-a 4_ua-&l j_ol La-AJL>-I (jLi » LaJLlI (jSLaj V i_i3all \jJt> Jila (_j-3j 

Jjuj ^y a Li i ■■ ^11 (j-o 4_lILh3 jiol <j-\_LjLd! ^- 1 L-^j- j-p-*-^ 'cJ^ 5 " 3jI (.j-I^j 

(j_a ' ^ J ^ ~" " 'I «L2_jLoJ1 (J-uL^- o U /^>- 4_j_>J1 cL^r i u 1 2l gbL^-**< < ul lLLJj (jJx 
(J-\_Ll£jJ)1j-aJ| (j_a tj-^-*^ J^-^' C"* -5 (^"^J ^"^ ' " } ' '■ 'J"^**' ' ""'^ iCjLoj-Ll i>JLA 

t;r l!l Sjj^^I f-I^JI ^j^*; ijJLut (jl (^,1^. 4ibjL>JI cjLj/IjjJI (jiuij Jjjj 

L4JI j_j£. it_ljL*jJI o'j^ Cr^ "*tH'>3-" 2 ., *»\\ (jic (jiajLflJI LSijjIj jj-U^^-M 
.CjLuaLiiiVI 0JL4 ^ 1. 1 j 1 11 tl jj» (j-i alj 1 ■■ jH (jLS lil jj^i! 4-ajjlc tj^Sij 
CjL£j_o (jl TcualjJI (j-a 4JLa i(JL>J,l I JUt ^^ Lu Laj I < 4]^ (j^ («X.jJLlJ 
J 1 n -v ^jSs (_gj_>o (_j-lJI 3_j^_pJI CjLlL«J(JI i_iJjie_a ^^ La jjj) L^J (j-UjLdl 
(^JJI L_tjljJI JaaJI dili «ljj w ^j^^<l ^J^.1 WJ' w a^jj 1( yJI (JjLCII 
Cjl_^Sj_a j .'"*" liUJLlJ i(_Jjj>.| ^1 5x.Lu/ jj^ 4jJ)IjI^UI /"iM .'^»tl 4j j»j_2j 
>JLi^aj (j^tj (^lll SjjLuijSLII 5JJJI oJUk ^ 5jsL^JI iIjIjij^II (JJU>-! (jrt-yLSLtl 

. L^JX. OjJUsJI 
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£iU^*^\ 1 1 






O I 3-JaJtJU sLc^ <i sc a uj^l ^-) Lj^_aj-^J 1 ^j- g- T i-u 

CjLlLjJlJI ^j^** 1 (-^ LcLffc IJJ-i I- ULJJ /^-Aj i4j^_L>J1 

CjLxjJj>. q£. 3jLi£. (Jl^>.2l < . 1 1 f I (^ CjLjjjjj^JIj 

j^ Lg-LSLlj ijj^J! (j-jL^ 1 J-^^- cj-3 o 1 -^ t_£ 

Lt-o ^j^\ " (-H-^ L]^l_>Jl (j-* «Lt-aL>. pi^-it 3 La i u) aj 
^—-Aj iCjl_j^_aj-^Jl 0J_& jj-a pJ-J ^P-I ^Lt-ssLi. I^JLC 

^j^»* u 4-jL^-**( i ill jl i_3j)j»LiJl ^j^** I 0->o jj-aj L^JSJj 

. *Li^> L>J I Cj I jjJJ. I 
(_£t 4«La_lLaJl I QjjL&a 1 CjLJ^-aj-^Jl j-J-4-S La jq_A|j 
L»! JLujj 2 4ILiij 4-ajlijj i ! JJL»_o IjjI L$-La JSLI ^1 

^£, Li-aLi. Ij_uLj jjJj jls ju>.IjJI (jj-oj^JLs iIlXjI 

*LjJLj (j-Lc LjLLj j-J^J 2 *L-lSL!j 1 1 j Luu Cj^LcLaj 
Lj}L>JI a JLA j g" i M~'q iL^j 4_La_pJ,l (Jjjs.VI Lj}L>JI 
ij^LLVI (ji^: 4j <j-oj>o V L^JL^j .sLUll IflUr ^ 
0JL& 4j!lal (j-oj . 4j 4-i^>L>JI iQil 4J L^lo ^A£ (jlSj 
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»Uol|SJI 6w&l 

■ diLj^'C i ..It ^IJAJI JjijilII cjLlUx. 

^j^ Lsej ■■■*,' jfU^ i ii i 2l £(_£jj>. ^jl 21 4^jj>* 2l (^G^j-Jl CjLljJ->J d 1 1 nitu 1 j 1 1 11 1 

377 j t^j^ijS 3j J 254 L^-La 1 ^ a Li -» 3 3j!i 777 (j_« «Lujj>. c_iS^Iu ijUL^l ^j-a 
.ojj-jSLI! (j-o ^j'j^ 6 j 'jr^? - ' *"l <>ji 75j nj\j>-j^li 3ji 65j i<j\j>-jijju» 3jj 

CjI JLjvj ^l-j-ut (jr^- CjljjJI oJUt -i kali " (_£jj>. 2I CjLLuj J-^' 3JL>- (_yS L«Sj 
d ♦ w n /^l^. t_£jJ->u /^Ji t (i 2fU^ 1 11 ) 2l 4-LmLm (J^3 C~^ fi ^-^ a ^' ' (^P^Lajjx 2 1 (j-* 
t^-U^ ' " ) 2 1 ^ 1 1 ill ( 11 jjj^SjJ I J Lgaj 1 jj^JL] CjI JL>.^Jl 0JL& jj-o Ldjlifcjq I *~j 1 j "-i- 

1955 aLc »l gUtl (jSLxj jlsj .iL^Luj^l (_psL«j>.2l cjIjl>-j (j-a Sju>.j 51 (j-o 

(j^Jjj^j^/l dl i nil H ^^ sLLLlo^I (_p=>L«j>. 2I L#j f-jLjJJ C^' 42jjJaJI JUJLj>o (j-o 

. }Lol£ 'Ly^jJ Jj jj-u 

lLLLj 4_lj>JI CjI—LjLSLII ^1 1 11-vl Lgj^ILso (jJ-11 CjLjjjsj^JI plj-il (0-4l (j-°J 

2 J . ( _ ;r J_l2lj J^jJI (j^-J ^J-fljJl C"^ L ^'-^ JL£.L"iJJ '^t!-*^' 4jLoj^5 (j ni-v 

4_o*lJj1 jj-* (j-^-^ j J i ^— 1 '-4HJ J-^' ^^J-Q^c-a (-jJJ (J n'"*Ji d)Ljj_aj-A (—^iILu 
^ 1 11I— j l_3j-_*_j 4_j^_iia_*jl CjLl^jJLI (j-* <Sj— ^1 ^Lc^jtJ*-* (-j-Il d j 1 jSjJLjI 

. ((Steroids)) ddil Jljj^j'k .i» 
(<s_<-uL) (_3jj_«JLl (^LuijSL!! t_i^j_LI lilli 1 '^*_" <icjja->J,l iJJb ^1 (^yjjj-bj 
<_i i iijjj lil 4jJLaj (_g JJI j j usl) j^^J *l-^ ><iii JLS J-i V LtKj (((J^'i i ntjSLII » 

. cLt_4-tSJI cLU-c ^j- 4 i > j j ' Lai o"i itlj 4_uoL>- <jLUi £Lcj_o->J,l ^ju& 
SJjLtAj aLs (j^s Jjl jj* 1903 aLc (((jjjl j_jj» (jJUVl (oJUJI (jl£ j^j 
j^i-l (oJLc (j-ujl J-Jj ^-o i-d_p-<iil ji^j .(Jj^'i i ntjSLII <_iSj-o cjjijj 3ijjii 3^L>- 

j j~f I j i 1928 j»Lc (Jjij'i i nljSlil =Liaj^3 4JLli^3 Ljla LoJI^j « JJ^Li£» ^ g i nj 
(jl J_A 4_L>-1 ^j-o ?c_ La d j i jSjJjJI »L l < mS J1 <Jl£. jjL^t-a ^—5 L*-*'j M ' ^ I 1 J-A 
(,. i "r *1 1 3jL)l ^Lulo 2l JLifot jj-a L)^ *^Jt5 * » L ujS J 1 <^ cJ^J -3 ^3^ ^jLILtJl 
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Cj\J£Ojq}\ 



aLc ijj& (_gl n_al mi'i^VI I jut ^Ir - La 5a ^1^.cT 3-*jji w -^ a jju druj jls 4Jl 
oul£ i jJ^Ltajjjjj! juj L^ajjs ^pJI Jj^~ mtj$U 3_ijj£pJ! 5jLj^JI jl 1 1932 

i jJ^LLaj (jjjl jjj <j-a J£ <d JU |_£JJI Jl$j>JI dili,jj5 5j<a^aJI aJJt ,Ji2j Vj 
j"j se ' (jl ' *1 m 2 J tdll JLlJj j"i i nil £L_uijS -iiJIJ (j-« l <i As j**< » 1 Luj La (j^fc_) (Jj 
• i\ a-L«j| (j-a jojtJjLJ ^1 (j-° /»Lal jjj-LaJl Jj^j<i 1 ^l Col JL9 I o^tLa.g.jj 

CH 3 

CH 3 



CH 3 



HO 




Jjj~ inTjiLlI 



(j^a it_i_pjI<J! ^ 'j-^j^ I j .' •"• t_IjL>"' ' ntjSLlI 4j i .I ?->JI cjLJj_oj^J! d i uuj 

( 'cJJL?"'.! ' "Si" ' " n> fj a i.h ll >^^-I' 09"°^)-^ (j-* lH CJ^- 1 J-uSJI 4_j1 i iml Syja ,«_£: \j\-ia 
jj^Ja u-£ i. i j i ii "i j I o^io (Jj^il (jl 2l "OJIj" ' "J'» (j 1 ' ii U u^sif (jj^j_aj 
,-A A ,^tl j j jU ^i\ j^jLJl (_g^Jj L«-yJ i(_y>JI (JjISLII ( _ ;r a 4jjijJI (j^aSI i*aa«ll 

idilj L14I0 J£ Jjiij lJlj^ tijJJ Vj 1(j j>JI (>jLSLII ^ Sj^iJVl 

o 



HO 



CH3 




CH3 



OH 




« (jj)^**' ' " 1 1 » 



j£m\ lj>*>* 

(( ^J j) U I lift" I 11 \ » 
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►UOLjSJI 6w&l 

Ij_uJu (jl ' '"^ <j-*-p cr-^' ^^r!-?^' 4J£js VI JL>-I i3JL>JI aJJt duli ^'Jj 

3' S-^J - *-^ (j^LuItJ^I J-jVl (^ J_Lj£ J_L«J ^1 (.g-ijj J^ H-J-I^jIlII u& I AjAU 

L&Vjl Cj_iL£ iCjLjSjJkl aJJb (_>^ulj j^'^-"l S^JLula CjVjL»-o ijJLiji Cj-oUS 
.J-^Jtil /J& /j-il- L fr- tS jl ^-L lr tt T Jl 4_ajj-Laj ^jjij-jjj^Sjl j-j_Ua_r»o 4JjL»_a L$_$_&lj 

oJl^j 1 1 942 aLc w -^' a iCjLujljjVI (ji 3-i-aL»~ 5 j o it? (jjj-ujjSLU (jl£ jlsj 
-LJUajJ-LiJUt) j^il u^jj *LlL>JI jrjj Ujuil ^1^ JuJliJI 2L1LJI cjj^JI 

(jl JLj-Aj g I a I >JI (j I) j-Ia 7-^Lj_u Cj1^j9 (j-u «LUa-aLc «Lcl_tIul Cjjj_u (^jljLjjI 
(jic fu&JLcl inj I JLJJL>- IjLS^. (j^^' JjJJ*-^^ w^*-' (jJUVI (jlj_JaJI 7-}Lj-u 
-n ^31) >l k I fC^-ua I LgaJb | JU£. ^jjjLilaJl i u-l^sj ^i-JI g I 1*~ VI Ou^j 4_ajLo_a 
ijl iLtll IjL^J w ^j^ — tl i_i_j^pj| ifljjLA «LaL>JI » Laj i ■■_' («Jj . i_2ljL&VI (ji^. 
. ^jj) j-u j^SJ I ^Jt> «bl ^j^->* ul (j-kj "E" <— ^J-* (*-*-*il ^ jl^ Jjllslj 
CjVjLx_4J aLj-S-LI LSLjj_oIj Lijjj' (.j-2 (JjiLhII (j-o Ij-jj^ I J-* f-^- 5 ^3 
jji^ j ^ li> ' (—3 ^Ljl3 LflJLq ^j^->* ul 7t_>oj i^jj-aj-^JI I J_A j-Ltia^tll CjL_uIj.}j 

^l (j-<tl!l d * ^"j " C^jI^ L#j| L*^ i4_j£^ cGjjJaJI OJL^J 3j_UajJ,l (jjj_ujjSL!l 
J) „'**'**' ^' Jjjj-La jj_c A J J ' '^ **• ' Lj-^l (JO i^-L-ul 4_>ol jJl3 tiAjjllj 'J-^^ ^>- 

.d'riK" (j^ JjISjJIj 4_La 4^tlill cjLl«SL!I S^LjJ (^LuijSLJ! 

aI JLJeloj/l (^ «LiLlII j£Lfl JLaadil Jgjjj" i nil CjLjjJj>. i_ljS^j Jj?»"il Ij-Ia-iJ 

w I c jl_Lli.VI f-JSjJ i Lo JL>. ^I ^jj-ujjSLJJ 4-fcil miU 4_uLjJJI jljJil (j^aAJ 

^lj-jxl jj-a (( jjj QjIuJ I J » (^gj^-uj^ I nil fQJLJtjl ^j^L^-lJ . LjJLjjjSl * )^_L>. ^—5 3j»^J 

liJJ j_ij i(jjj_Ljjj^LII (^1 L^ij^yoj 3^m j>JLA i_*-o_p ^^ oljalaaJl ^j^-«_' 
Vj (jr-^JI J 1 n ->JI TTjI-i- •— 2j-*-J (J-~ f -' L? 1 -^' OJ-°>^' 1 JL.A J J ' a "- ' (j^-«l 
aJ_jjI_ojij r-]M-c ( _ ;r i dJJi j -*t' .^ ' **•" '"lj iCjLJI^jjJI .il 1 11-vl ( _ ;r 3 VI /tj-y 

. (JL>JL 1 lj_& ^ oji^jJ IjjJ-Sj 1951 aLc *LuijSLII 

^_a t. 1 1 1 iillj f \ ■ -^ 11 jjJljI jcj_ou CjlJ^_«j-^J1 jj-<aJ (-T-"' -i^-»-ll /^ <i 1 11" J 
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jL^jJI u& jl ajJ! ^ 3jji/Lji Lgjljlj^l i _i ■ aj L}L>JI ojut jl *jj/VI dilj 

' . i '^" ijjjjLj^SLLjJ! (J!Lo OJ-iJI 0JL4 (j-o ^J*"*.' i f II * j a dlli f-aj igjl a^lll 

cjljl_i^a_«JI (j_a L#jljlj_al «_ajGj 3j_»iL^a ajJI ^i tjilj i » ial ^j-a L&jlj^l 

. s L«-a2l ^^fl 4_i^jLi. 3|_l3 j_i£. d a i>iL^JI 
(_gjHr>o 4jJ3jjJI aJLtlLa iCjLJjjsj^JI qjz 4 nl'-^e-a pljjl ^^i^. p i n-»JI ^jlfejj 
4-jj LSL1I <jj>^ JJLill jj-^J l£UJ£ i4jj^jj ijs Ji^jJ! (_^^ lSJ-^^ (lii J *>* O"^ 

p i .1 -»J1 (^.a pjjJLj AjJI jLlj (_yi jjlJLbjJ^/l ,j-a 1 j j * i n IjJ^a jlj <Tu "Li 
<_aji«JI JU£. AjJI ^ (>dLLjjjVl (J^jGjj . 4jjljl}UI i^j^LUajJI si.}! (j mscJj 
t_J_Sj| ilji jj\ in -sj (jJI dJJi i__g^ij_j_3 oLUil (jja j_i£| CIjLuiSLi i. i i^iitl j! 
dJJJL^ J '^'J SJLjjJaj f-LajJIj A^st^JI p in-fcU <>SUj diljUj ,.-<\l .U.tlj 

oLla^ jlj_al (jJI jjSDI *_a.> ^ j^JLbj^Vl (j^a JjIjJI jJ-i!l lj-& <-.'.""".' 
, -«\l , u.tl JaLjij SjLjj (ji^. j^L^jj Lxjo ajJI ( _ ;r a jS. < nil (j_a j-j^i 
4jIjjJj (j^/ dilij «l-adrenaline» t<J « m_i p m->lLi -i^j-jAI <j-\JLyj.J^lj 
j-j_tia_>ij ) * c j tjl i ii j II 4_j^>-LJ ' . U^" , ,,t 1 ,-j <>»t1 ^j" , I, a j-JJU «U_uL^aj 
3_lj>.LJJI <j_a LaLaj ^ j j uij |_£JJI «d-adrenaline» Sjj i^i ^ I r <j-\JI_Ljj.}^l 

JssLfuJ (jl JL>.J i(j-\_a_u1 ty^\ ' '^^"■'■■*' g J I e3 J I ^g^**l I n a J-iJ-i «USJj 4_UL_Ul_jSj1 

,j-o 1/12 j-Lyj Jj^' P>^' (l^ thH^ <J^d (>-!l-yj-^! £y* J^P"^' P>^' ' , - JL * 

cCLijiaj )<_a A^^ilij 4_t-aL>* 4_jjj-Laj CjLJ^-aj-^jl i>J_A ^j-a ^JS ^1 JLeu ^3-^J 4_j_>JI 
d)Luj^>JI jj-* L^J 3>aaltil «Lul_LJl CjI JL>-^aJ1 jj-oAj cLaJL^-" i na lLLI j (JJLdJ (j-^J 

.3JU. J^^ Sjjii^ll SLpLuijSLII 
^jj-aj—Aj j-SjJI ^jj-aj.-A ^j_a J^ (^-J ^ A^AT^tl ^jj^iJI i, f 1 H (jl i j l mi zj 
3JLI <&.} ^J-a (^JL. !iLjJj JJtl! (>JLLjjjVI (jKiii (j^o J^ (JJJ tiJJ ji£j (^iljVl 
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<^WWift 1 « 






O I o la ' 1 1 «Lc^_<jj?E_a -i'j-^i fQ-Ai jj-« Ol u gLLjAJI 
CjLlLjjiJI < j la u ^j^ LoLt IjJ-i <■ ■*!" (j-#^ '^ijr! 11 *^' 
I jj'*» ^j^«^*tt (_gj>jjj i ( _ ;r J>JI (jjLdl J i ii-v ( _ ;r 3 3_j^jj>JI 

(j-a-S-l (j_a ^^jjj/LS (j^J (Jjl j<ut SjLajJl (jlS JL9J 

t^l o i iillj ^UL! ^A- 1 ' : ^y5* 3 3>J5 (Q-A^Loj ^—CJGj-uj OjLS 
.i_aL^ J K i"i _> l_Cj_LLa (d^aLtlaj *s-tb'j\lxL (j£Lj («Jj 
^j^-Usj-^j l^jlS 3jLss_Jl i. 2tjj& ^j^** I (J I 7t-JjLul jSjbj 
'- . ■ I ^ I (j-3 < _, <j "< '.' O- 3 ^' O^J i<-3j>*-o '- . ■ ," " (jj-i 

*Lul j^pDj-Ll 1 J-A <■ Mini 4jL>.j (j-a (J^j 4-1 Lo (— Il^>. 
. « (j^L>. La » «U L>*jJ I 3j Lssj (j£. «uj l_4-a ^j^> * -~°i l£ JLH 

(jLi LoLa ^LoLc tiJLut (ji jj-jj (jLs (jlj n_ajjj>ji 

d JJ C^-^^-^J C"^ 5jL»_j1 ^zJ_a ^1jl£. ^j^*^ * ) 

,2 a i ,^11 u \ -» ^ < iJ_lL>,jVI SjLkjJI i—ijii^l jLSj 



►UOLjSJI 6w&l 

(j^a_aj-Ul j j ' *-"" jj-o Lxgaju l^aJjuj 1]}l 1 JjI c_(jjJtJl (j-ojJJ Ij^j (J4-*I ' ^ ' V f -^- 5 ' 
L_uJ_d_a '.! '"' J- ' ^* I J-A (JjLu Tc-xx^a la . cLL^laJl jq^j^L>.j *Lul Cj1jJj3 Ly-^- 

• tj*->A\ iil!j jla 4_uLLajjjJI q ri i .ill ^Ir 
aLc dCasimir Funk» «LdJa-3 j_j_a-!JLST>> i_gj_iJa-jJ! ^LuijSLII <jSLaj jJSj 

(jilalj 'jj^l £ *- i=> - Sj ul3 (j-a (_£j-) l_£j-JI O^A ' '^ ' (J- '-*-" J i *~> a (j-a 1912 
i3Lj_>J1 cla-AJ (j»a jcj_u2i1 1 J_& (j_a (Jj^l ' a t *-» 111 I Sj i ■■ rt «(j-\-aLLjj3» jq_<_u1 d jlf 
i. < •> _t (jr^JI ^-i5-i- :>, -" (J-al^j(JI oJLA *-J-aJ>- (jyic dJJj Jjlj *u-uVI \jJt (jllalj 
oJ_& (j-° D^J- 1 VI l —^J JL i C^ f^ '(J'_^° CjIjJjj/ SjlkJj . «l jAJI ( _ ;r 3 L&jjSaj 
^j^-aLlx3)) f_^-mfl (jajjul (j-olj-al f. d ■"■ ] ^ Jul ^ aU-iAJI dJjo i La-A CjLlxaLi_Lfljl 

1 J_A (_J3 <_L*J1 a J 5 " 'j 'iSj-* l£J~t* (J^J-* (t^ 1 L^-J-l' «< ) (j-A-aLljj3»j i(( I 

4_uLa^JI i_2jj>- aLi i.'nani ■"'! L^aLLullI (jjs (_£jji.l pljjl i— al glial (jSLal (jl Jj_U 

.«_>.)> i«* ))) a« l» (Jj-a 

till j Ljjjl I il CjLJjLli^i]! (j-a CjLLLaLLLaJI oJj» tSj~ '"" ' L)' il)"^' Li-'iSLa-ij 
4J| VI iL^la 4jLoSLII ^ric t£>^=J V c-jLu-uVl ,j-a i. ,j,.il Lj|l ji: (jlis lil jf 

* }\-u-u2 '"«■ LtaU-jALI )i ) Lta^S/— «-uiaj| ^1 jJul (-lc J-aoJU (jl La-il-i ^J <^aV1 ^j-a 

i J^>.!j (j^-aLlxa (j-a J-^l (jt-^ LSj-^^ ^ W *JJ *' Jul! I (jl I J i A I 3.} Jju-a 

. p i ii -r It sLaLjjJI ^lj_LI (j_a Litj_^CJ 2 jj ■ V»»tl (jlsLajvalj T-^La^l i_xjL*j 
Li!l_Ljt ^l VI i«La_^JI i_a^^a_i L^J j_aj_j Cjl—LLaLliill (_p (jl (jjs jai^jJLij 

iq-luL) i i ^j-\_aLL_t.J5 (jVI L-£j^t_j_£ .4_a-^L_>- ^l o ( nL) I j"j o . ."t Qjjl>. L&L>tjl 

(jjtj ""'I Ll^LLlAJI (jjs I JU>. Jj^'r-i j JLaJ VI (_^-><JI (jJ^>-l' J i ii-v r-Lbej Vj 

^_j a i a -»~j L^la J^ (j^Jj i=U->JI sUiiJLi 4j^jj>J| CjLlLojiJI Ji ^^ (Ji. jG V 

p i ii "»«Ji L^-jJI r-LLrtj (rxll (2^ rt '**' - ;^'' 4_j_ai j JLjjj .4lc J-J^tj V La (J-aX. ^—5 

jj-a ^j-^>* ( £2_J I jj-a $;j»j>.) dlLalj^^- j 1 ILi jjjjL^j (jl La| (--^ iCjljL>.j 3 Jjlj 

CjI J^s.jJLl jl (aIj_>JI ,j^a «j^>- (jj-i^ (j-° *j^) (* ! J^ JL>^i^ . -3 ((* 'j-?^' 

. aIjj>-jj£LlI.I (jjs I /40 L#ia JiT i_5jLcuj ^pJI 3_>JjjJI 

(joj^SJl Cjijj (j-a 3j!i (jj^ i^ir (j-a « I » (j^^LUJ3 ijTJ^- S-^J-y • I (j^-aLlj^ 
«La^L*_oJ d 1 1 nil u I Jj>. a l_A 4_] I Lai i L»_ijt_t-a 1^&-a_! p i n"*iJ I 3-a-Ll ^j^j-ua 3-Aj 
(jjs /ti 1,1 -»JI (_ijjLj>o J£J 3_JajUI Lj>L>Jlj jJbtii! 4J^SHI Lj>L>JI 4j»j^,j 
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Olo-Lol'iinll 

i>j-^_u JL9 3jLu_oJ1 jffi i n fl iM^ 3jLi_>J1 4j^jJ1 i^ji^. ^J-Ll ^J'-^ (*J^> (jr^ <: '-^ 

uLLfajQ JjjL-uJl 1 JUfc tjlS 1]il Lot . 4_ijjl11 £JUfc j-4-i (J I J-*j IJli> Jjjj-LaJl ^j-J 
^j-a jLLat 3j_C 2il «LoLat (_£j-> (J I * J^**' ' " " (j-I «LJLb i« t » ^-*L1^ iy^ ^J^" ' * 
a_j_uLj Sv-ALlaJI i>J_A c_3j-jljj iSj^*- 2m 3 j L_j_<_uJ 1 j— 4-s (jl JUu ■ La ^ JjjjJaJl 

(j1-oLLl£ (jJI (Jj^tjJ (_£ jjl (j'UJ J"Jl S-^J~° ^rH* C"^ "^J"-5d *"*^ iSjLjoillj 
t Ala I o La ! I j 7cji 1 1 ii llj jj->J1 /jj-^J CjIj j Lgaj>JI jj-* JtH^ (-r^ ^ i n~»Jl /j£ « I » 

L>oLJ « i» (jusLLi^ ( _ ;r a ^j^«^*tl q^SLj Lo LlILLj . jj-Uj 7-j->J!j (_)"<« i~iU (^j 
jl (_p3j_LI i. i j i ii _* dUjj i(2)-i "I "j*^ Q**< ' "*" " I (^-^ JUji*JI 3jjL9 <* L - LC ' d^ 

.» )1 1 1 ii 2 I jj_a 0J-±£- 

JUJJi V 3 J_lj>JI 4-Se-i.aJLi dal flla.^1 1 « l» <j-*-°LLi£ <j-° ^ ■' L5 ^ 4_uiSLJIj 
jj » ui 1 1 ^j^ « i» jj1-«LLi3 (jr^ SjLjjJI i. i j i n~r~J •(»>J-tl u^ "^3^ 3jU>.J 5000 (^Ad 
, Uj ^ , ,.j i^Ji^tlajlj jLtSJI -n se ' ^"j 4-u-ul i n-»JLj 4_]Lt-a^( lj i^jLuJiJlj pi J L^aJI i 

i^ySlj^. 2 I i>JLA ^J^** > ' " ' La 3» J ) Jl^J ^Jl ALa Jt I ^—5 J_*3_ul Jjj^JLJ uLo^ij iJJLuHjl 

LhjUjjs. Ijjji^iI ' Sa i4_LiLaiII i_al uiSJli nVI Cjlibu i^J^>-| r I ■ a C I (jlr <LjjJ(J! 
j_Aj w j La a 1 1 t_ijJI JljS («^JjLlS Jjlj ^Jl j . ..Vlj (jLuJiJIj =L>.jjJlj g-l J LaJU 

(2yl aLLiAll IjL^J lj^>- tj^C- 

.4_ol JjlI! jljJi! (j-o j-u^jjS Leo JUs-jjj i ijr >^\ J i n->JI (^3 I j A">l IAj ^^a 4-il ni" 

(2t_i) jj^^La^jjIjJIj (lt—i (ji-oLj_Li) jji_oLAII i4cjju>J,I ajjb o->o f-2jj 

.(12* )) ^-^ 3> L^oSqjl 1 1 nj idJLu^ill ^j^ o^-J i(^G^a-uj 

j_«_JI (_^i^. j^.Ljijij ijjSLII ^^ LJjUitA j^-jj .(lt_i) (j 1 - ^^ ".(ji-oLuJI 

£f\ qLLjAJI 1 JLA ^j^ I (3^ /T"iiJJ * ^ y iaJ 4j^- i n 1 2l (J-aX. «Lo^Li_u /^i^.J tpjl i nil 
id ■ ^ mjl ^)l 1 S 9 J i^LAjVLj j^ ♦ m 11 tM &LlawQ ^j-*J * l£j— 3 L^>-^' lP^J— * 
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-LuOjSJI 6w&l 



. SLsjJIj J I 1*1 ILi S-iL^sVLi j-02! i, j~ L jLSj iJlj^Jlj 1 -1 1 a j 1 1 i—iljJaj 



(Jj_iL]lj t LjJj-t-aLajlj 4 1 ui-jJI (Jj-a ^J j 5 ■ 1 1 ^j^* I /^ jf* rt '"'^'' IjLA JL>.jjj 
4- j L-L t JI Ol '^11 (j_a (SjsjJI) 7c— o-dJl jj i ii^j Ji5* 1 JJ < "°> J .'**' *" 9 i/_JIJia-u±j| 
tf. ' -^^ * I J)j mil S N i (J^J* ' ■■ if* ' L^ '""j^H ' ** ■/** ^J^^ J '"'"'* 'J ^rtlj<tU 
jj , ,. " tl 4j_a c^^-j-i t_£J-J1 ^j^j *U JJ^I (j_« ^jjSjj ^. i uj \jj\ fQ_A^lJLC (j2 
t^jl 1 11 1 ^1 pJ-I (j-* (__>^3-*-Ji *-i-4-s (J-\_«1_l1J| uj' - ^ tj' «J^~.' " ' 5l£ I JL9j 

(j-jj-ll (jl jLfllcVl I JLA ^ l_U 1. 1 II (jl£ L*JJJ £.'^11; La-JT lr~l I JLlJl (J-uJj 

^ qLLjAll 1 JLA (JJl-ij Jjx. Ij-J^S Q^fcJj" i u ) t^s^Jt-U] £■ Jj (j_« r«-A-}jl>- I 'j**'l" 
.aIjj5c_lLo I ,2 (_ji^. JJ>J * (_j^_aLjiiJI (j-o Ll°JJ ~Laj^UI 4_ujSLIIj 

t{j\ 1 11 iVI ^ i u j- Lj^ij>. ^JJi ^-is jl>-jj (Jill cjLajJ-^l -^3*1 (j-* LoLa Uj^>- 

j^3 iS^Jjilo £j\ aQ-LaJl I JUfc j^Li^oj . Lj^LJJI ^j naxlb Sj_ui 4J9^Lc 4J (_gjJlj 
.cL^Lill plj-il (jAajj pUI ^Utlj Jjiill ( _ ;r 3j ^j^-j 'H (j^J 1 JLiSLII ( _ ;r 3 J^-JJ 
(^-3 i4_j-3 (_^a_2_Lll (. 1 1 1 n"jj i4_JSLII (j-^J JLjSLII ( _ ;r 3 (j^JJ^LbjjjIjJI Oj-^iJ 
i4_)JjJ1 Trlj-ijlj t^jl i ulll (*JJJJ ifQ_fljl (JJ^* JlL>JI J3 a ~."j t^JI alajtl ^-4-1 < a * ' *a 
4_i_*£L!lj flj I 1 ea 1 1 4jjJ->JI (_p3lj_o2l (_^ajgj jjjjl u^sjju ( _ ;r 3 <— u-i n~j L*^ 
. a^jjI (—5 a1j^?c_lL« I , 7 p ' n"»J1 d se ' ^1 4_aj^iJ1 
^j^-aLLi^ 4£.j^^4 ^j-a^-Aj i(^J3^-J-i-ll ^j^ 0^ fCJ-uLJ dJJj^L_SjJU : (j^j-u LuJ I 
(^f^jjju^l (Jijj (_^J-!I CjLxjJ-i^I AUajjj^ ^r* "I'j^ll IjUk (Ji-Jaj .i_iSjJil «i_s» 
.5_lL>JI (^ (_g^;L>JI Jal uill I dl jlif (j-a SjjL* 3 jl or (j-^J -^!- : *-" Lj!>L>JI lJ J2 
^jlS 1 11 (^\_j \ mm 1 1 9-A9 4 1 >J>*>i_ul /pDj-o /-Jl ft 1 11 ~*tJLj (^\j_oLuJI ^j a * 1 ^Jiaj a 
liJJi (j-C 5yJLcjJ (jA-j-J I jj^lj (jjagjVl ,_3_i3jdl (^yl^- QJ '"'J*. 1 (j^ 1 -*-" J^aJI 
(_j^-« * 1 jj <j laj (Jl ^j 1 uj <ijjJU>-j ip 1 11 ->JI (jjj (_^-3 (ji-i ii ij 1 J_L>JI jlj— «-^>-l 

cjjjus. ^1 ,_>ijjj_U ?-!>ic j»J-c lS-^J^ ^j ■o^l^* 1 u^ c 3jlii»ll oblj U.V.VI 

. 3 lisjj I ^j ^j j_L>J I 

(_jia_LjJlj (j^-^'j ^ J * "*• m J J-jSLIIj j-«j>- 2I (OjaJJI ( _ ;r 3 (j^-^^uJ' '■^JiJ 

jj^ («j>. 250 JSLs n^l n 1 nil (j^j '^^ J j '^--11 (j^x-i dllji JUaxII ^j^-«_' (j^j 

Jt-llalLi^jJJ ((^jLSjUjjIijI » z^J-JiA 2 I ^j>> /T*-tl J^o AljL5E_jJ_a 450 (J^ ^JJ->»J l£J I nil 

I JL^Jj i t^-t-ul-AJll (j-o Alj^a-iia 7 , 5 ^1 Sj_ji.2l 3^m i>JUk (J_? ::e ^ O' f> 1.11 ■ytt I 
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OLj-loI'j mil 

(jy-Lc ^y a\"^*\\ ^3 1 .^Z <, Q^jLu V ljJI <i i uVI tp ^Lc ^JJjlIj jj-o ^jIjS u i i n tl 
JLjjj i Cj La 1 j^e-lLs 5 ^—Jlj^^ '-^- a 3 J c^-*-"W-"^ (J-*° ^^j^-Jl 4_l*SJ|j .J^^LLs 2( 1 

, *^JLax.l ^ LhH^ 1j<g> (jjijuj (jjj-ll j1j^>U 5 i , ,,'iTL aIj^^lLo 19 ^1 

^.LLca^. I 4-iaj 4x»£ ., '^ jr* A ' **'J^ " 1 JLA d-uTuj . «6<— i» ^^LljJ3 :^^iuSjjUj..uJl 
JaLiu-LlI gLa^Li-uJj i JJj>Jl 4-Je-Leaj ai_A ^a^-3 i(_tSjJj «*-_)» ^-^LjjS 4£.j_«j5e_« 
(_PaLaj>. 2I (J T u-4-i CjLlLi^. tjr 5 «Lt-aL>. 4_uj_Al «U 4JI Li£^ i^^^-sJI ^LSLII ^ 1 uajtJI 

. aIj^e-lLc 2 ^l^* L-ajJ *='-La 5_aj^U1 4_uiSLJ1j . 3_}Ll*_11 
j_A j i c_t£jJL 1 ((*—)» (2^-* L -4!-^ «Lc j_<jj5e_« «. I '^^ 1 jl>. 1 ; Lii_j_ujlu LJ 1 j^i^~ 
«pantothen))((,^jIuLj»4-<^4_LL. ^\W\ 1 J-#Jj i ^rJ- > ^' %-? '"Wl f-j-<^>* ^ ^^Jd 

Ujj>- Q5^J 4-Ji ^j^ {j-\-ai*Mr7H 1 JJt 4_us_AI (j-^^JJ .((^jlSLa <jS (jr^ 1 * C^"*"*"* C?"^' 

j_Aj« co-enzyme A» « 1» «,<u3-j^M jicl uua» *u-uL l_3jjljj CjL^jjJ^I jl>-I (j-* 

^a ^ a» JIjvjjj . <d_j_>J1 <jJ_>J1 ^—b 4j^_j_>J1 Cj^LcLfllJl jj-a J-jJLC ^-JS (Jjs-JLi 
^^^J i^LJ 2I CjLeILl«j ajjteJJI i^J ^j^a-uJlj 3j-uj_>J1j Ju£LJ1 tjr 5 tiljJj jjj LJ 1 
^^j-S • * uaJ «LJI Lc^ i4j>-jLLaJ1 d g«t-> 2I f-J-<iJ>- ^^^J id^SLaJlj Jsjj_u2l J 1 mj| 
^_3 ^j^a-5-xJ (^ jLlJI Jj-aJI t—iLuaj (jl J-^-y '•- Jk -^J ' Ljj'iN ill d La 1 ul ftJ $.Va-a 2I 

^ aULjAJl 1j_A 

LJ Lo- I (^ Jljj LcS f >t-CHJ 1 ^JjJ J_LftJ J i (J LuJU LJ JJ-t-tToJ 1 J p 1 JLLeaJ LJ (j_U Lxii3- 21 1 J 

3 sc La 1 L_J-«>J ^Laj^UI 5_»_c_SLJ1 jjVI ^^ (-Sjjlj Vj .3l_3jJ1 aj JiAJI ^1 
)t_a (^-a LLiAJ 1 1 JJb (j-* ) ,^ s *" f-JJ I 4_j_4£L1 1 (3^-J J i cJ^-° ^**'J^' I ' <-*-A (j-* JLt-u->J 1 
. Cj La 1 jl5e_lLo 5j-iIo£. fj±C 3jLc JUj^J « <Lc j_<j->J, 1 $JJt <• I ua£ I ^j-* ^>^- 
^ aLLid i 3jIl3 ^-^a-t-uj 4C-*£j-Ll «(-_») ^A^LLlS «LCj-<jj?E-a ■• I ua£ I JL>.I :^j^a_uJl 
*L«_a 2\ ^—5 ^j^aSJij LcS d <\* U.V1 ^j-a j-uS ^—5 ^ ^1"^ All 1 J_A JLxjjj t((_A» H>)> 

1j! ^L-ujVI jl cjL1^_»_>J1 (_>^-*j q\ Cj^-£* *&$ • LjJiSLjJI p1j->l l^*^ d ^ ' U 'J^ 

i3j_Lj-i jlj-L^sl dJJj jj-C CcJ^e-Tu SJjjia 3jIl3 CttJ-^' ^j-^J l1| J 2J (jr^ *^- ) '- ;k -*^ 
JljSj , i^y2> \ j-C 2 1 jj-a tilJ j > j C j fftjaiAJ 1 «La 1 5j - ■■ 1 Jl^jSj (J jj-J I ^j^^ 1 L^_La 
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-LuOjSJI 6w&l 



JV}J jLiaJ.! JjiUJI w i ■■■ di! jjj i^lj^V! ojufc jJLtj (jl (j^jj-JI C.IU*. 



JL>.| :ijd_jJ^_dJl ^j^-> i 3* ^ aUtlfljl IjLA ^—a ^j^*^ ' ) (jL_uJ2fl j * <"t ) £)] jJLu 

^j^-> i 3> (j-° (3**' '"' d ^j^ 1 ^ 3-^J i4 — < A>-*' i( " 1)) tl^— °'-^tJ-^ 4x.^_a^c-a ■- 1 '^<~ I 

3j_a (Jjl I a uilial *LJ2 (ajj/VI dJUju ;j* aLLtfljl IjLfli /j a i u JL9j . iILlo ljjl>J I 
«folium» ajjJ^3» 4_«J£ '-^P* ' » \) ' '" ~- ^ 3'jJ*' *— ''-* '~'lj|^ .^>X.t| (jAjlj ( _ ;r a 
J ui a (^1 (jH aLxj-fl-ll I J_a> ^yfl (j^-S-LlI (.g-ijjj .jjc-ilJ! (Jj_9 cr^ <: ^!-'TH-^-" 
. LuiajVLi ibL^yi (jJI (^.sjj La-a «lj^u»JI AjJI '"'^^ Jjj^"' w 'a^l'^»tl C-Lkj 

w *-' J ^J '(^'jP'JJ^tP 5 -*^ Lr^'jf 3 " ?-^W^ 3_aj^vL!l 4-Lao-JI 4-l«SL!Ij .3j_L*jJI 
dJJJLSj t a,\ fc» » 1 1 j^a jj i u£j (j-uLi^al! jl if I < miVLi jl (JjJ-^Li (jyu I i a -i L! 

.3j_o-^/l 3JL>JI ^^a « I 2<_j» jj-^-aLLia slJI i al ■>>_» La 3j>Lcj i Lx»jJVb(jHjl .^»ilt 

i4_ljJ^>. (_y^ oJLlj^LII j-i^ Cr^ LSi-^^ w J ' ea C l_i£j_a : I 2i_s <j-*-aL_Ua 
i(^\_aLLLflJl lJLfl> ^j_a ^Lu_Us 'J^^ (jl (jH-^J JL9j . jUilljjS^JM i n (Qj-uLj L_aj_*jJ 
(j^ji-a (j-a £J^>" C?~^ ^^J" 1 J JLoJl 1 JLAj i4Iu_t_>J1 Lui_u 2l (_p=>j-a r-^ijtJ ^--flSL) 

3 (^ic Jjjj V S^LLI oJLA (jja iJLjJI j^^Atl 3jc ir-i (^ic 5JaaUt*iI 3 ^ I U 1 1 

(jusLLloJI I JLfli ju>.jjj . jl>-I^JI ^^j-II ^J^ (a!j^*-lLLI ,j-a , 003) aIj^j^SLus 
cjLuLLaj^JI CjLuLi-tt-iSJI ,_^ju>.l o-aLa j^j . (j^illj ^j'-j.'^j <*3 ::t -^'_9 j-jSL!I ^a 

. 1964 ^Lc ^L^SLJI ^ 
i 1937 j»Lc ^ aLxj-flJI I jut i ^ .^."sl .lLLujjSLu/VI ^j^- t- >:/t» jjrt-a^^ 
(jusLLloJI ! jl& g| i uijj . aLlII dllj) ( _ ;r a (Jjjj 3jjL>. (ji^. «l a uuS a J '^~- jaj 
gLy i .I i^l (jjjSwi (_ya LaLt Ijjj> i. i«l_t j-fl>j i(cjljjutjjj£L!l) j*\ . nil 4jj^j_5 ^^ 

4_^cj2l (jljJU>. 4_a)M— <-uJ (jl—Li-u^lj a I fc> » 1 1 cL?- i nilj p i n->JI ^yfl 3_oLUaJI 
iJ}J_ij1 ^j^ • 1 j—a p ' n"»Jl /-^ (jH aLLiAJI 1 JLA (jj-tJtJJ .p i n-»J1 ^_a 4j^_ajdl 
.^jji-Vl p in-»JI jjljj-T^p^UJ 3_iKJ|j ju£L!l ^ iiilj£j i3jjJaSLt| SjjJI Jla 
j_j^_UI sLLjI jl (_gJ)L«J! j-j-C ^jJ-LgajLll J)^^>J,I «Lul p i n->JI ^ 3 ' _' J-^J 
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4«G_]Lj j-J-C ^jl i < ii 2l ■- * ' a J j cQill aj^jjj i«L>.j-j_a La 2i t t. i 1 1 uja i^J-t-aLaXI 
^j-a j-jjS /^ «?7» (_2^\-«Ll_i^ JL>.jjj . JJj>J1 Ciaj l_£Ljj-j CjjJL>. lILo ' L3c-i*aJj 
JLs-jj L«£ itcJIjJJ 4-i^jLi. i4^£LaJ! (_^-3j ' r I j ■ a ~- II 3'jJ^' »-— s 1 1i Cjljlj-Ua-JJI 

cLlLc Jj ,^^tl jj^i L#J jl> Vj iiiili J»*~ V iL^jSLJI f-I^Jl u ^ * .' J vj^?^' 
. Luojj Jj^lU 80-30 (jJI^^- j-ILtJ pi ih'iVI 5jri^t ijjMI! 4-l*SL!Ij 

(j_a L^j La jJLaj V (_^i>- L^JjjJej JU£. CjL>.^Li!l ( _ ;r 3 Cj I J lj_UajJ I J 4^£LaJI 
«Lt-aL>. ' a I * La 1 1 /y^Ia JU£. «_>.» ^-*^J^ (j-* > J. 1 ' *J"~?* Lr' ft -' J J .«->•)> (_2f\-aLi_i3 
- Lai dJ3> 21 J^S-4-ij . *1^Jl t^-l^*- ' ^i «LUsjjt_a dj>~j£lajz 4_i£.jl ^-5 lLLo ajj LaJ_t£, 
i _£ JaJi LcaJI «L_j_cjl a! J V**n nl JU£. t^_& Lii (^\_«LLL(iJl 1 JLA ^j-a ^ j iS s-j^c-i 
(jiJ- i iiS I j^c I JLl»j *uj 3JL>JI OJL& ( _ ;r 3 a LtLaJ I jj\iej^j (jV dltjij al »ull jU 

iA^J (JS ^ allLlAjl I J_A jj_« JL>.1j f^'j^ OJ'-'^ (j' ^' ° '* '' ^J^* ' (J-La JL9J 
4-d-L^a.j j^pDjJLI j^^aj-S jj-a ^J 1 5 j J iAlSjJl Cj 2IJ-JJ Jij-iJlj -ij-^Jl 4_]Lt-al jt_L4-i 

(j i .I ->o j-S iaj_lJI ( _ ;r ^ cjLoIj^>. 3j_Ju£. ^«-Lu Sj_u£ 5^.jj>- (JjLd (jlj i4xLc 
Cjjj^vI (jj^-II =LuLjII <Lx»1«jI t_!jL*nJI (3^-Ij njLUj_<jJLi (_p3jJkl 3JL>. jj^j 'j-j^ 

a j j 1 4_Ljk.^Lc. jLjIj^ 4J i."i i njt «_>.» (j^oLlU^ (jl lJ \c oJj JL>J,I I jut (^ 

njjjtjd! (^ (jLijJdl (_Ll2j (jjJI ^IjJk! (jjs 3x.jjij»j5 (^^c 3jLt£. >: j» (jusLLii 

. (Jjlj-i^uJLCjJjS) «3j» (j\ja\lu£j '(diJ J^J ' " J^J- «2^» jj1-«LU£ I j '"■ J 

i «provitamins» Cjl-LLaLLiAll diL^jl uu^i S^Lc ^ g . ."i (_pJlj '^JT •■■- ; ';^ 33^ 
. ^J aj" i ii) aSJl CjLtS)-a /\-a ^- a_a g ^UJL? ■!**' ' "^~?*J lP^ 3 
w I c > U a I 3e_j j ^ a i(JI a UVI JlJ^. ^-| , n'C It I \l ■'— * ((^» jj^^^j^ J-p-*i3 
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^_a <^_J_3 Q^ A * 1 1 U-t-J-UUJJ l A-UL>U 1 jj^ JJ^ LUfl-AJ 1 J AA-LUliSJ 1 d) LjJJ I (JJ I $J 

^jl— Lt-u^il ^1 Us" i\ aJLCj t/j ual d U ^j?ej>. j-jj ^--^'tl 1 jjt ^jx. LiJJJlS ^lIIjj 

U-tJe-i n ^1 4_i£ ^j^^'tl (^jjj^ -^ ^l"^Atl \jjt ^js+ZIs dJJJLS jLtSLJI jjGjj 
4_Usj-C ^-ILStj 4-u3LLu.a ^J-^' L^Jji^t_) L4-0 t a Uaju I (j-* a^-li-u.ISJ 1 CjI a - ••j a > 
SJlxj 400 ^l^- f \ f\ ^ 111-^JI 3-se L^aJ J (j-\_«LLi3 <j_a 4_aj^U1 4_ui£LJ1j .j uiSlU 
dJJ!i jj-a jJi-ual (^y-Aj iJ-alj-sJI C)1 JU i ntlj JLila^U 4-j-uilIu a^_J1 tjr 5 4-J-lj-i 
L_j_aj_] « J B (j^-O LLt3 jj-a j JiiLJ 1 1 JLA /^J-C <J j_t-a_>J 1 £p^*jJ J . J^Ju LtU 4-j-uuj L) 
^-^ * l jjj^tlij 0_»j>* iAj&jOjla Sjll, 4_jj*_*_oA1jJ 1 Jj)3^ 4-t-tTu^U ft-manJl j-iajj-*Iij 
jJlJu 1 J-^-Ij i^^LLLflJl 1 JLA ^—11 JlL>J1 O_>o SjsjjvjJJ di\ u aLu-dJl Cj L^j Lfu_« 

U-(-3e < ii ^^jJI L^-Sj-J w j 3 t^jl i.h *\d\ <&-3c-u2 (jj^C- ^, J 1 11 J-J' Cjlii <( .}» ^-*Ll4^ 

i(j-C_lKJ1 ^^ w ,^^!1 ^JJ^JJ AjJI ^^ AJJ-UlKJI SjLjjj iALlaJLlI jj-a t-^Lo^I 

.4_uU1 «L?e_*_uJ2l f^ a^j 1 nKtl c_(j-ujjj 

i 1943 aLc (2dJ j^-oLLi^) jj n<^jjte ^ «i(n <U 4-iLAal^1 uu^I fu j^j .ajJI 

JoLifuJ (j-oAj «U ((^jjjJLl*)) fQ_i_uLi ■ 5-iigeJ ujSwj ^-ILjlJI jja-uJI j_fl jVl /tH_uj 
^ la - ■■ l^j ro-t-u->J 1 yyb d_u^£JS jcILi Lii jj 2 1 jfl-co^j foio 1 oJaJ 1 j 4 La uaJ 1 Ojj /y^J 
.AjJI i_LaJ_>iJ ^1 i^-ijj Cr^' Ct^J JjSJI tjr 5 ^-^JJ-JJ^)-^' 5-iLa 
j_j>.^j }L_3 iS^VjJI jljub. JlaLVl Lai .4jL*_a| ^ ftJjjVl IjlA JJ^J L ^\ 
^^ « J (^3 SjVjJI jUjJLjv JLois^l ^IdjjlIj Ij-^Jj i1jL>. ^ Ijl^ «bat J 1 n% jj-* 

3_Cj-J>- JLti>JI r lU^lj LdJli ^^ C__JJtlJ1 (jSUjJ iL-OjjjJI (JJJ p IjjV jLpwVl 

, dJ £yua LILi^ jj-* ^>^* J-a 
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l_3j_jlj c_t_tSj-HJl <L^J 1 mi" a CjLojJLI (j-a 4^0J3J3c_a (j£. 3jLt£. :E (j-\_aL"Li3 

n! ■>>! I ^r* aU-iAJu £j* /il~.jAtl I jut fj <i i n_i j ■ « Tocopherols » « Jjj-i^j£jj » *u.uLi 

HJIj LflJI JlJ^. p ^* II (j-a Cj zL>- (_J| (_£-}J-! *Li^ ^J^*^ III (jl ij^-f^ *— ^P* 'p ^* 

I ia£j dJLLa (jl (^L. 3Jjf tiJLlit jl>.jj Vj i-.M ,'^.tl ^1 ~jj| Jjj^>j a jlcj 
3JjLa_4J »l n 1 » II ^j^- « j aUs jJsj .(jl i ii iVI j_Lc ^ aLxj-flJI Ijut ( _ ;r 3 La 
V (^lll i^jVUJI 3-i^L>. i4j^jJ! i^jbljJa-Lg>VI (j^ni r^Lc ^ *Lal jiel^V 

i.-. iii jl ^L-JjjJI alx^i 5-aUJI wjLiill (j£-lj n_aljJoVl ^1 ajJI L&lS J-^_» 

. Lus^j 4-jjj.i 3jL>-j 30 (_JI^>. /n i ii"*J1 d 3e ' a I «Laj^LJI 4_ui£Jlj . 4-Luaj-a 
La^LoiJ Lg-Lu L«_i£ i—iJjiej ^jJb Jj 1 1 J'J^j" (j-3 CjLLusLLliLJI 4-il ni" 2j 
(_£aajt_] La L^JLaq i(j-\j>.j)j JLi^Jlj (jajjSJI iyX£. 4jLujj>. (_£aoj>»j La I ^ La 9 i l>^^ 
I j * a (jl LaS ijJ^tS jl ^j^-> »3> 4_jLj i d ' a J i La tiJjjlS L^_Laj i(j-\j>.j)^ILujl (j~^ 
1 J_A (jl i £J mi zj . « .}» ^-*Lo^ (J-*-a t ~ J ' ~^JL?"'- ' ' ^Cfl^-gc^a (_JI t. i i n"i i i La 

Li^L>- ( _ ;r l«-a L^-La JSLI (_Lt^>- (_g j-!l j-A iCjLLuiLLLiI! <j-u um_pll (_j-3 <_a^L>JI 

I (j'j»; iLajJoj Lg-La JSLI (Jju>.j i4_ir>JI CjLuLdl ±\ i n-vl ^ ^Li-a-iSJI 4-«J ( _ ;r 3 
,4jj>JI *LlL>JI Ji-lj r<ilj ^pJI 4ja-pJI djLLajiJI ^ 
(_£JLxl (_3 (j-\— aLi_j_a£ ^t-Luaj JL9 CjLLj_aLLLflJl £JLA ^j^** I (jl ' La 3-a 1 JL9J 

^j "^ i AjL^-"t i n" zj 4JuJ1 jj-oAj p K**m 21 4_j_>J1 CjLuISjI )t_j-aj>. ^jl ^—11 L_uL_ul 
»L j La- p ^—5 d A^AUIl ^jj.oJI ^j>** ' iJJLlA JL>.^j ^Jj i4_uLj_a_jSj1 < " * I se 1 La • * 1 1 
4L>.j_a ^^ VI i-i!j"i i"n V £y\ aU-tAII (j^J • L - ijl_^taJI i>J-A j2tV (_j5I J-*jI (Jt!^-*^" 
4_l>JI 4_lL>JI (^^c ^ aLLiAJI t—iLxC. ^La i^^ljJiJI JjiLdll CjLJLaX. (j-a 4_ujla 
(]^a Ltaijj La i_a3jj ^1 iii! jS i^-ijj ^ Lava isLLvjJkl OJLA i_a3jj ( _ ;r 3 u-u-i n~n 
( _ ;r j| jJLlI (J-iiLa-lJI CjLjIaC ( _ ;r 3 La jj ■ a& dlli j^c /JJ-b (jl JLi Vj i(_L^.lj_a 
.,_p3jj,l (_p3lj^.l *LLui (_^L^- J-»J L«j^ ^J^l Jtj^~ 
(jl ^j^-> * i 'I (j-k J 5 a (—-^l (j_iLSJI ^\ i ii ->J CjLLj-aLLLflJI 4_La-&2 lj_Lajj 
(_palj-_a2l ^j^-> * I fyg-mJ JL^ Cj L_i_j_a Ll_LflJ I O^Jt (j-a 3j-uS CjLj-ai a! JLa-**( i ni 
(jl dJJj JUlj (>t-LJ (j-SLIj i Lr LLaai\ JL^jJLi 5j^sL>JI ^Ij-aVl dJJj 4j^sLi. 
L^ia J^ ^Lal oLij^j ^jJI JjlUaJI jJLlII liilj VI Lg-La ■> jir" i nj V p m->JI 
S^LjjJI (_gjijjj . L^la SjLjIjJI CjLuiSLII qjz a 'I <u ■ " » I » j Lali i uj Vj i(_Lt3 (jjs 
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(JJulJI ^a * ■ i MJLiLualj Jij_iJl 4-se-LeaJ jlj-tis 21 £—11 '**" *J **'J (Jj' - '^ Lr^ 

> - se Lea l La 1 j-uSj i « ed B (j-A-* *-*^ J > i « _} » J^\-« LI_l3 j 1 « 1 » £j\ja LU^ £ya 3>_u£ 
> a UajLJ ' a 2i ij j-t-tluJI ' ^J S - "^ ^JLse-Laj' ^Je t-caj (_PdIj»C 2\ 0jJb 
Ljl <a<>> 4-lL^. 4_la_3L>JJ c_<j?ej L^tB-i L^jlP dJLlA £jj l±UJ (_p <j_a 7t '^**'J^ 
JLjJUlj 4_jLu3 2(1 ^-Jl i^-ijj '**" 'J **'J ^--»^*3 if— >J| (j_JiSjl JLt-gj>- 4-se-LtaJ 

^Jj Ltaj>. jJt^. (j^SsILS CjI Jt^Lj-LaJI £j_A (j-* d J^.^ 3 JLiLoJl Lai .(^Palj-a^l ^j_a 

Cil j 1 <j ♦ II JL_a_£Llu_u2 ■ uVa fy^j (^ JJIj L^-i-* <-. ' ' "LU1 jJl<l!1 Cr^" u * i 'i7*Ji 

.d_pJ1 4_lL>J1 J^lj (J>>«J Cr^ ^i^P^' 



M\ >\yt\ I J 



jLLujj-jJI £j| JJjL-ujI <-_)Lj1 (j-* LJLl Cfups 



jjy^\ (jr&^ (jr 1 *^^ (1>51^JI ^Lo* C^ lj ' "J^JJ LsLa jjj 

S4_fljLoJ1 4^jJ1 £J-#J 5 n l"i ^J, 1 I ^^ I ail (jJ^J 
«Lj_L>J1 (j-£ Cj L_Llj jj-jj 1 » j u <aj 4-Jj-n-u.a *-HjJ 
3_jjj_l11 a! i u3»VI .j""*; (JH^ c?^" Ct^J <=l ^J'- l ^ 

«L_LJX jJ J_J_tJ 1 CjL_LL4-*j1 < tJE-Cl (j-* JJLJ IJ-jU-fl Lt-LtTu 

j 3 ta-j aVI 3_j_L>J1 -n ' ■■ 5 ™ (j| (Jj-o^ .3^-^^' er^- 
2f Ju 4-^-1 LlTuTlI 1 Cj Lo j_i_u j_a J) j£j 1 jj-* O "*- J-^*-* "-^ 

L_a1jJal JU^l tjr JI L^_LA (J^ JJ>-L^JJ ^^iaJLjJI L^LgaAJ 

4_lL>J 1 - a Lea ) j^u (J-t-saAj J^S j £ I 1 --^ (j^SJua 4_u_>J 1 



»Uol|SJI 6w&l 

Lj^vLJJI (jl al ■ ■■ a "'VI 2 j 1 -i c (^ . U -*- \l ~'j .(jLjjUjU>- (jLijli. liilju stlui 
4-^-M i ii a CjL aaj-uojajij^Jl (j_a 4^a-a^c_a_i L$_La (_p i_Laj2j_>u «L>uL(jl 3jUJL>J1 

.**i\ 5j1>JI cjLojjj/j^jj^LI ^jlkJIj f-j-iJI (^ LaLaJi 

j>j_c (^-3 ^j^- S I I j ■ se i a j V al i ■■ S ' »l a_j_La-g (jl dJJj) (j_a ^ .'"'JJ 

1 1 ^ a aIjjJI (ji^. c ^^>- J^ (.^ Lulii cJ^i .sjijlJI \j-tt (jl (J-i cjLojjj/j^jj£LII 

46 (_^-l^. (_gjJ-»J (jLcujVI Lj^vLi. /<-J-a^>- (jl MiLo JLa_i£ a I ■ "^ i VI 4_lL«x. CjJJLkj 
Aou-uo-aj j^ 40 /^Lc. J L-aJI LijvLi* (_£jHj>o La_Lu ^j ^ a '" za JU3-J V (Aoj-ua-aj)^) 

(jjLSLU d j i "j\^-!l '"'I fl-i-^JI w La «" (j^JI (j-A cjLajjj/j^jjij£L!l ojutj . I jlSL&j 

'"'I a ' -^ II j 4_i^jl_iJI CjLa-iLCjl ;<-J-aj>- J-a-so (jH-II (j-^J 4£,_jj JiJ-^oj (j-^' 
(^l (Jj-j-kJIj j » i"ill (ja-Jj I *j ■ a 3 jl 5-aLiiJI (J^Li3 iJoJjJI fail! 4_ulj_aJI 
w I c 4_iiij_2_UI diLgj-LCjl oJJLj>o Lo ^1\ L$l£ ?^-J-^ .~<l A,^,tl jjjs dU j> j^lc 
(—jLla-jSJI Cj Laau-ua_a Jij^J 1 0JL& C-*_jSj3 (_3 J-J-*J (_£la. a Cj Laau_ua_a j)j^J 1 0JL& 

. ( _ ;r r»JI (jjlSLJJ <LoL«JI '"'I ax^aJI ( _ ;r a Lo j-JLJ 4_lLc <_ij^1j (jlj juV 

j-j^cj «Uj^Ja Sj-loJ Cj La^a-t-u^-a jij^J I 0JUJJ aL^jVIj ^_yz>^AJtl\ i_LaL>.l JL9a, 
AaJjtJI ' aJu&c-A AjLaj dH-^J c - t d>^ ^<-^J Lz-*-** w ^-^ ~JJ-^ (*^ (1>^ »' al»11 

jj^o jJlJJ ra-#-J T a i " 3j_jJ_>JI *1_}2l (JlJ-* 3 tl)- Jri-^ c^j| JLsgj i ill J 4_jJt_j_LLaJI 
till j ^a I j . U a j (^yjjj^jJI I j;j\;"j CjLaa-<_uj_aj|j£Lll oJLifc d » j j U jj^. i3j_«Jil 
<_3j^_«_LI (j-oj .(JL>J,I I JUt ^ j_uSLII ja^oLal (JljLa (jL^ (jlj i 'j-i^ LUjjI/ 
CjLuJ->JI jj-a (j^_al_A (jH -^ '" a jj-a L_uL_ul (j^Slu 4_lL>JI CjLo^j_oj_«JjS (jl A^J-li 
' dJLt^a II a i LAj-IJ) ^ t mi /jy-iJi (Ja3jj-J1 CjLuJj>. '.(Jj^l ( aJLctaJI i4-uL l q- & JI 

1)1 t i3ji3. I (JILa-l (j-^J DNA ^J)^_JI j^UlJ Ly I nSoj-iJ) J^1^- AJ-uLl L_3jJLJ ".(-jLtjl 

(J^jv (j\jj)j-_jjl CjLxjj-j>- lJi-lIjj > /— a-Ltj| g< <a < n z (—Jj^l (_3jj>.2l (j_a (j^SHj 
. A^j_u^_aj)jSJu d j a i ii i La L*-a (j-uaSLa DNA (^j)^a-ijl ^j^-> 1 >JI CjLoJj>. 
V 4_i_iLj ajjj/j^j ^^ (J^ ^^ DNA (_gjj_JI ^j^- i — II 'Lui^ (jl •» Ltajl Jl^J 
(j_aAj (j_a ^Lji^* (r^ (^J^a-tJI ^j^-> i >JI ^Lj-aS ■- ■ t ^-" (jl dJJj) /^Lc. (--LlJjj . j-jJLij 
(j^o JJljlJI (jui-fl-i u If Lj^vLiJI ojut ,jji (J£ «ljIo.V aIjjJI (jlr 4HjLi pj-i-Jt 
(_j_1jI 4_Ua_j^jJI 'Lj-Li. jl (_£j-i-U (jl^J-sJI 'Ljii. (j(J3 lLLIJiS .CjLaaaj/^oj|j£L!! 
(jjlSJj 4_]J}L*jl 4-UJelj 4 1 1 nitLi Cj Laaj-ua-oj)j^J I (j-a JjJjul ' a_L^aj /^Lc (_^a-L>»J 
(j_a L^jjA-uJ, d i i n (lu (^J^aJjl (_^ia_a_>J1 (j_a 4_j_aSjl ' a • * * (j-^- tJ?3-*-*° C"* 1 ^ 
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(jrul_jj ^yic L$la J£ i£jl>u <_pJ! 4_uLj!UI JuSLII Lj>L>- La' .Sj-iUJI Lj}U»JI 
' a • ' «a (-r^ 153-*-* W J '-^ tiJ-J J-JJ Cj La^j_u^_« j^SJ I (j»o JjJjlII ' d * ■ <a l$j (Jl3 

(_gjj_Lll ^j^- 1 — II 4_lo ( _ ;r 3 cjLAII Ijl&j .DNA (_gjij_Lll ^j^- 1 — II (j-o 4_l«SL!I 

^j^- 1 — II I JUt (j\£ I j)l 4jl3jjj (jl t^-t^cJ Lo J-A ajj-ujjsj(^ (JSL! 4 j i nitLi DNA 
c_tSjJLj jc_a (j^>lj * c ^H'JJ-^' CjuLt-saJI i^£ f£*5*Lli (_£jJI (_j_u_ujJ1 (J_«L*jl ^Jt 
(_gjjjjl (_jiuu»JI (jrtJ 4-i I oil! I (j-o Lo p^j <_dL_& S DNA (_gjjjjl (_jiuu»JI I jut 
4J3^L<iC 4<ti>i Cjl_ujj>- (j-o (j^Swb Lut^ilSLs i(j-Gjij_i!l '— '^i>^ (J'VJ DNA 
I j*" pJ-^JJ SJLj^La 4 j i im'ij 4 I i ill , ii 4-Lui ( -5 i^ S-H>" <^ilj JJI <_2 2l (j-o (jjSwL) 

Lc^j (jjj "■«* ^l^s. LilLut juj-jj cjLLu^jJI <UL>. (^ 4Jl VI i<L<-tJL>. pjJ3l 

(_yfl (Ji-Jj uJ 1 ^-" Cr^°^' O^ i-«-tl c-^i ^Ir l-oJSjjj (jr&J 4-lajL>JI pj^^/l (j-o 
DNA ^jjjjl u^3 »jj| 2IiiiIiii i^jH^o V U-4J '^rHJlh^' Slinliiitl i_ij£jJ 
(^-Aj ifj-a! ^VJ^ (j I f J-ip ^ ^J^^' ?J-^' (j-° ->JJ-s« JJLc - cr^ ^1 
. I J **" ^jJ-J V 4_jJil>JI CjLLus^I (j»a pl^-il ^-^j' (j-° <— «J>JJ 
*_usj*j 3jj^>-^Jvl 4_]j)^_JI (^paLi^. 2I *_l<3j>. /J^£- 4_aLjtJl *jj ' *"'" 0JU& JJ J la ija 

4JI (_j-^>- 'o'j-i-^'j cjLjjJI ^1 Ljj-iSLjJIj cj L_u jj-j-il I (j-o £ ^->JI cjLcjISLII 
I j Is Ij iCjLijj£LlLIj jjjtjJIj 4JLa_Jlj (Jj>-jJI <j-u *^hj c lL»^ <-l!I_u& (jl (JL2j 

^j^-> »3eJ ! 4_j_4_jS^HJ 1 jjj-t-a 2I (_3 cUj-a (_& (Jj /«j>.jjl (_b 4 I ir^i Ci 1 nn *_LaJ2jl_] 
^ La j 1 ■■ 1 ^3j La 1 l_j^i_>JI jj-a 4_]j^_JI ( _^dL<3j>.2I (^^a^iS-" < nl (jS-4-ij . ^j^JJl 
CjJjI t_ijLa_lJI (j^ '"'lj uiC I J^** l ^ J i> : ^' ^J jl uWI i_i;uLJI ^^ L^Jjx.j 
jj^ t_i^j_u (_£j|jjjl ^j'-i — II (jl (j^-JJ Jt\j (jlaLiJv^l oJUk i_ij^j i—3 1 m'iSI ^jl\ 
(j-oj ^ N 1 n u CjI JU>.J (j-o 4Jj)l i**t a CjI JU>.J (j_a (j^ N **M I JL>* 4Ju^la 4_L_aL_u 
(__3 (J^>.Jlj (j-j-II jS i nil Cjl_ujj>. (jl ■ La a> >l LI (j-«J /"*! A , ,.j At ] CjLcj_*^j?E_a 

^ N ( 11 fft_j_ol_J l_3j-ju J-JJUJ Z (_^-£sL>. p^J (j-O Lj-llj} (__A 4 I 1 nl [ nil 0JUfc c_<_jb^j 

^ uiAj (^jjJJl ^j^» "*- II jc-*-ul (j-« (JJ^tl * La^XI t. 1 1 11 m 4_jj|j . J^jjIj (. i nSj)j-iJ) 

<UC^ 0^1 » la I 1 11 2I (j_u_i_Li I 1 i\ i j^-J Jull vS» in'! CjLujj>. ' La u>j tilljo 

4 Lja-LaJI d I 1 11 1 1 n T1 (Jjt^tj l_4-^ <<dJLjj^jL_u^_(2j1 ^j^-> o^>- 4^,^_4J*-o» J "*' a 1 uaAII 

•.(^JLlII JSLJJLurjIjuvjJI L^ls xjLuiJj^o- ^1 t^'.'.VI ^ ibLc. uJjj-iJI u^uvxll 

4_u_ u _ujJ| d 1 1 ill i nil a I Lali 1 1 (Q-^.jJ .CjIj-LI 1 gVl-/"^ A , ,.j'g-jC , ,.-/"^l A , ,.j'g-jC , ,. 

. LoLjj al La-uVI I jl^j i.-.i.mI L^J 4;LiJL>JI pj-sVl (jla (Jj^jJI JSLiJI Iju^j 



IS 



-LuOjSJI 6w&l 




-1 La-ULa ^-jLj-J <j-^ <-d_!j J « flJ V (_^-4j cLLcoL nil (J^Ja C"^ J ''"^ '"""'' Jjs *-5^ 

^^SJj I 5 1 La rt 'j^>- Lc^Jj >S> i imI Cj1jl>.^j ' La u>j (Jill 4j^_UajtJl jLcl^JLll p^-^J 
JaLjjjVI I jut ^Ir 3jJi2JI LgJ (_^JI ^^-A jLcljJjJI aJJt (j-a Jsaia ^-Vj' *-^ 'ft 



NH2 



OO 



H 

O 

-N 



H 



Adenine A (j^-LpV! 



Guanine G jj^j'j-^' 




Thymine T jj^ajuIII 



NH2 



£} 



H 



Cytisine C (jjjjijLJI 



M 



ftwuljsJI JaIs&II 

4-Lm-Lm (Jj-*3 Cr^" J ' " ^ ^IJ^J f— * < ^- JL Jj^' J-cljJaJI £JUfc i La pjpj 

lL!1_LA JLj>*^_j V «LJI Jj_SJ1 Li-iSLqj «LJt (jj^* i^JjJul ^j>>^^.tl d 1 , 1,1, |, Jjia 
\—eiS (^j)j_i ^-^ 1 >■ (J-S-J 4_uljjJ1 CjI a LtaJI 4alc /-jjJ (^Jj! jj_uL_u 2l j_A «bt 



LloLot w ^;j iJ^jJI 4_dJL_J1 <U_ijVl 4-jj.>>tt1 J_c1j_U1 (jja 4_i_tJ L^-J 1 £>$Vl 
ScjI_Ljjjj-jJ1 CjLIjJjx (JLa jj>.V1 j_& cLj-oAj (^ji^. L^J^L jl 4_La_*_u_t_La 4-Lmlxu 

jl c_<JjJ 4-t-j-A ■ 1 c Lj_j1^ ^>~^ (J- 1 ' d " ' " ' *' A (J-*-tJ>Lj_u ^L-^-A /^ic- <-^ => *j£* « 




^_^ 2 jj . >> • 1 1 jlcIj^JI «_a ^"il 1 n\ 1 nil ^JL^I (_y5 5_jj_tiajLl1 JLclj^JI JaLjjl 
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4_i^L>- L>-ljjl (jj-S>j (j-&^ 'L^L* ijlS- 5 Sj-c-L^I ojut «(_gjj>- (<s^>- 4_i£ t^-i-«Jj 

2i I (J-Ii-a p se "kji 5) jjS 4ja_tia£. SjlcLS jj»a La_il_} L#-i-a /TJlj J^ UL^-*- 5 *— -^z^- 1 

^-4-iliUl (_p-a jqj?e_>J1 Sj-jjLt-a ^jj>.t d jj ' *""" 3ji£.L9 *_a G (2A-sl^>Jl J I ^ d^-i-J-} 
(-is jGj J * ' ^ (jj^J^Ls t^- 5 ussLjjJI (JoSHj ^jl (jSLa-s 2ij .C ^jj^HjL-oJI jl T 

dilJLlJ l(jj|j_L>JI ^"il I rll I „ ij\J «J3|^JI f lj-ill >(J-0 I -1 j*f I t-»~ I "I j»JL«J («J*->JI 
jl 7rlj-Sjl lijJJL>- (jSL«J V till jh . I ^ j .'.-.» i «_o (JJJJZ ^illl (_^0- I 1 gol^ ' . ' * ' -*>J 

jl A (j1_LjJ Vi JiLa p -r -»JI ^^ Cf^J J .' J elf ~'JJ ' <a c (J-UJLC.LJ9 jj-V JaLujI 
«Jsl_aJI p IjjJI (j-a j_i£l LLIj^ }La-u-u QjjjJLjJI JaJj I a^llLSj (jV G jj^jljjjl 

J^li-^lj (jjj_L>JI I jut r"L»j-il (^1 lS-^ '- x - a (" "" ' ^ I ojj^*^' (_,"! i nl i n £ijj 

-1 Lali I a r-jj>j_a (jjjJLs. (jJoSj (jLa SjLcLxIl OJL^J L«-JJJ . aLlII d K i"nj ^ allajb 
SjLcLs » aj (jl fj Lca!LAJ DNA (_£j^a_Lll ^j^-> o >JI J-i-u^Lj-u ^j_a j^lM i ill i ii jj-a 
(Jjjs-^/I 3 1 1 ill i nil (^ 3j_u£3jlC.LJ3 ,»La? (j^'il i ill i nil (_£JUs-l (^ Sjji ir-i 2^j ■ >"* 
.(2fUJLcLiII (j^L* U*-? JaLujVI iJls_JJ->J iL«j^m i_3j|j_LaJI j-3jjJ (jr-^ 5 * 
jj^. ^j^JJl ^j^-> t- II ^-"il i ill i ii (-J3 4ja_UajiJl JLcl^JLlI (^\_i JaLjjjl QaSJijj 
(J_i_u^L_*_uJ L_L>.j-jIo J_uc (J-j-3 jj-a ^Lj>jJ iS^' l?- l £- > -_9J'^&' JaujJI JjjjJa 
(_JJU>.I ( _ ;r 3 (j\j>- JjILuJ I 3jj-l ^ 1 1 ->"■ I I (J\j>-JjJLl^JI 3ji t—ULa-illi iCjLLujij^JI 

jj_a ■- ■>>"! jtSj .3_uliill SjlcLUI (^ (j^? - ' 'i^l 3ji (^J 2jj ,'^.11 JlcIj^JI 

<j^-y -il Si a i nil 2^j ,'^.tl SjLcLlII ^1 3jj|jJjl (jlsLajs. 2 I (j^s j^ui JJLC 4jj/IjJ 
(jl La^ iT jjl-4- 1 ^-!' J-° x\ t(j-Li^>-JljJj<jll JaLjJLi Jqjjjj V (_gl i?-jjijj V A 
pjj jj-* ?T'J-\3 L^' ^-)JJ^>- t^-a-i ^ij iC jjjj^aluL-aJu z| i La Uj * z G ^^^ul^-^JI 
[j S 5eJ C )<— a Gj iT «^a A r-ljjlj VI I J_& (jl 0-J^>- i JLclj_2JI 0JL& (j^-J J-** ' 
(—1^. SjJUajl «Lo^u (j-aj >■ 1 1 nLul jQj?tj>JI 4_o^u £jja cUzjL-oJI Jajj-ilJl 3<_ujj>. 

AT G C 

H 
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iSljgJI Jaljall 



C (j-jj^ILj Lj^iJ I ,j-o J^ <JV ^IjAj^ L)' liM ' " II J^ i"i II u-& 'h "^!^jj 
rM^Jsj 2tl I i ii n La-uJ 4_j_Lo*j)jJLl& «llajjl 4j^Lj Js^>-^J 4^t_uj /^JL-> G (^-J'^^-J'J 

t_t«J ( _^ajgj JLcljill OJL& I * j j •"■ lit ji jJI cLajL^JI r-ljJ>J2l 4_lL*c ilaj i ■■ lj 

MS ilitl (_£ «u L 1 1 nLLa t_aj^_>o x_« *^Hj ^_p ^JjLdJ l!il 2m I ^*j 1 >i ' jl I ^o-iS>J 
2 » La a (^3 VI Ji-ljLlj V o^jlJJI aJJt, {ys 2jdaS JSLs dlti j^i^J .jojiuJIj 
J^cljJLtl Trlj-ijl 4 A t~ (Jjix-i (jSL*^ I J-A ( -5 i^-J • L^J 4jjj/l_La 'l-ijJi-o iX>**' 



GC 




(_gjijjjl (j^io-»JI 3. 




2^j .v»»tl SjlcLHI 



(^i A <ji-y-i Vl <j-° *l£>^ ^^J I- 5 ! *^1 5-ajl 1 nil r-lj-ij^l 5_lL*c (_j-i-»Jj 
lit 4Jlj iT jJ1_«jLUI ,j_a j^s-l f-iSJ-^ ^-i -^-JJ l)' ^ ^-^ LSJJ-^' (ji^o -»JI 
(j 11 iii ( _ ;r 3 T (j_o jj>- 1 «(_gj^>- L-iJI J^J-JJ (jl J-J !^-3 A (j_a £(_gjj>- L-iJi JU>-J 
i^j^JJl ^j>> -*- tl ^J_l L^T u SjIcUlJI o^XJt «L^_t-a '"■-»- > gaj I JL9j . ^ji^JjI ^j^* 1 -~tl 
(j-^-4-i lit I 'Lj-*^ LoLx-i i_£jL-uj A (j-Uj^V I (j-a £ ^-»^ Cr^ lSJ-^^ *^' '■^J '** a 

^j "^ 1 ^—^ C ^j-jj^ILj L_oJ I ^Lj-<iS ^jL_uj G (^\_jI^_>J1 ^^j-sS ^jl jl>.j dJJj^ .T 

.j^jJI 3-aJI 1 nil r-lj^ijVI 4jjJiiI LA»C ^LjjJ I J-A J-p-«J J -lSJJ-^' Q-^-< **"^ 
^j 1 'n\pl 1 - < 1 1 nil j-A 41 1 nli 11 Ji (^3 2jj-^»tl Jx.ljill !J\j r-ljJijV! I JL4 jjIlkjj 

.(jjj_L>JI JSLii tjljitlj (j^"l 1 ill 1 nil (j-GLa (ji (^ 
4_j| (j-i^- DNA (_gjij_L!l (j^-i <\ x It r-j4J_LI (jjj_L>JI (JSLi jjj^sj (jSLxjj 
^jjl ^J_jJ_>JI Jj_jj->J1 pi 1 11 jl ^ mAj <J^>- Lj^Iil-a (JLt_>JI ^ya I <j\ 1 11 d 1 1 11 1 
^j^ij-^l jt p I 1 11 tl 1 J_A t <_)l^>. 4 1 iii" Cli-ijtj cLLa_*_oj ^—5 j^t_a (J^>- Jj^-J 
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(Ji-I-S 2jj . V.»ll jlcIjJlJI Tr'j-ijl SJlcLSj (jjjJSjJI aIjjJVI (j-o ro-C-J-!' 13-^*3 
(_gl (_p3j^j V I JL& (jLa ..U Va G -a Cj iT jljj A VI '-"'"jj ^ "-^^J^-J ojLp- :> ' , -" 
H_gjljjJI ^j^- 1 --II (jjijJLv (J!iL>- r-ljij^l OJL& 4j t_u^jj (_gJJI Ja-a-Ll I <ylc j la — 
.CjIj_o SjLC ^ ui aj TTJJ-II JJ^y J^ Jl JJ»VI /Tjj-M J^y ^9 L^-i- /Tjj (_£l-3 
T'ljjl Lgj t^-<J><J u^l\ sGjjJaJI (_yfl j-^lj l£J5^ (J 1 "" 1 ""*• IJ'V <-9}tai-VI j-Sjj 
J-lLjo (Jjj lilli •» LgaJl jLSj .(_gjjjJI ^j^- 1 --II 4 I , uli » (J!>L>. 2^j . V»»tl jlcIjJLII 
A ^l-jUiS (_£jL_uj jj-o jqj2,jJI /j\*°i i«L]J)^_ijl (_pDL^>. 2l (j_« LC^J (j-\_*jjl (j_« J-^ ' 
0J_A i. i i ii i (jl JLjvJ «LJI 2l i(_p3L«^>.2l (j_o pj_i Ji (_yi G j— a Cj iT *-jj 
^j ,ii-»Jl (J^. l>r^P ol q"r, I JLqjjlj I JLA ^jlj ijj>. V ^j^* i~- jj_« ' flllicj JxJ^JLJl 

. (_£j)j_Jl ^j>> q — II c\_La ^J ' ** » (_£J-J1 

4J| _jjk DNA l5jj-UI ^ 1 -» * 1 (JjLJI <_4j£jiU 3_oL^JI *jhi!l (_£J^|j 

(jl C-l-ljv ' *jjj Lga 'I J_Lc ^ ui_a_i jj.a J-t-a 2I (j-^ 3 ^-^ ' " ' z?-"- 5 (jl * _*"*"' ' " i 

(^l^. (^yijjjj . (_£jl>.5U 41<iSLa I ^ i a JS j p »" tJ<~l ' nil 11 (j-o i_jS^jj (jjjJL>J I 

» j '-**"" "~J t_JLS 4ojj» (_^^ (J-«-»J (jl (j^>-4-' (j^~l ' "I ' "tl (j\jLt (j^s Ll (ji dJJj 

. gj 1 1 iill ai_4j ^jjx^/I g< 1 1 nl i nil 4 1 iii" L^J 4-LftjLa j3jj>.| 3j^_t-a (J3^-J (jl 
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iSljgJI Jaljall 



jtijj^ii (jL 



Jl JjLLu 2lji •. i _JLjl «L>.^J1 ty\£- ullJL^J I rt jj ' aj ^jS-4-lJ 



lillij i L^J *lL»SLo (_£j^>.i <LLmlm cjjS^jj ^"1 ' "" ' "J I (j^^- 1 * <j-° lP (*J^ ^tH^ 
^^^^ gL t - t - T La 4_u_>Jl JjI^j-u ^ya L$J 4_t_i_ul_LL1 4_ij)^_ij1 Cj1jL>.^j1 ^j^** i JaLSjjLj 
\j , ^ ^ 1 I j 5jj,^.ll jLcljii! 3 j in "lib L*J^i ,3."" Cr^' ?rb Jl j'^' SjlcUs di!j 
jj-* £(_£Jj>. jj-a Q^SHj /^Ji 4_u^iIUl sLc^-a-^J.! dJJj (_& LlA «L]j^aJJl CjlJL>.^ajLj 
0JLA ^jlua ^jl j JLuj . d JJ LaajtJI SjlcLaJu cLLa_uj-a CjLAj ua-flJI 4.C ^aj?e-a .a > S i nil 
^ ~ I i ii I i ii tl (j_o Ji (*>2j IjtSL&j .4jj>JI 4_lL>JI ^^ Sj^jj J^-JJ CjIjU>.jJI 
«t_i£. i".l * ^A il (^JLl! (jjijJbtlj ^.1 i<i 2l ' d_L^a-lj| £_ya d 1 1 iill 4_au *La- i n i jjj^Slij 

.aVI (jj)jJ_>J1 (_3 c_i_jjjIL]1 jj-oAj ^_A 4j^_UajtJl J^.1^JLJl c_i_ujj I jj' 3 ' (j^oSLiJ 




,a iii^Vi aimiiiiii d ! mi" 



!M2H 



i 4-Lm-LcnJ 1 /^ d JJ <>s* tl jLCljJLll «b cujUj i^J-Il J^-u-u-lJ 1 (J-oAj jl f— Ia^ll! 

3jj_u3 tJ3^-J tjl c-1 t-s" , ,.1 1 jj 4H_<j^_4_) aLlSJJ Lt-L^-a (jy-J'JJ (J- a ^ C ' (£- ^-f IJ ' L d3 

p 1 1^" - ■■ 1 I "j^ La lj lX£ j *JAJ ' J-t£. ^ ■ ■■ a i ^j-a <d_a LJ 4-3e-mJ J I 4-u-aJ 1 «La LJ 



19 



»Uol|SJI 6w&l 

(_gjjjj| (_pa-< >JI ^ j « JJJ (_^II 42jjJaJI JLjJLaHll =L>-J O"^ ' Jjt ^ *- ^>*^ 1*^3 
4_lj>JI 4_j_L>J! Lg-aJLy" 1 11" (_^jJI 4-oLgJI 2jj . V»»tl CjL1jJ_>JI «Lu ( _ ;r 3 jaSLaliil 
(^3 Jjs^cj DNA tijIJ-Ll! ^ -i >JI (jl (j^' 'L^ i-fljU"U o^J 'L&J-^J ^ 

(^lll 2 li 1" -si, I cjLLujj^JI *I_Lu <Li^>LJ»J! diLgj-LcJI jj-o 3JjL» I^IjlcI *Lu£j2 

(J-«-«j CjLLujj^JI oJLA i. ilr ij .CjLlII *-Lu (.^J'j I ^ 1** (_^3 4-lLJJI L^vLjjso 
^ya CjL_a 4_o*jj /^i^. JlcLt_uJ 4_o*^J^_u \ ^-*» (J_«l^£. ^1 CjLsjJ-JI ^^u-A c?"^ 
.^jJS.^/1 Sj^J^JI CjL£j_U <JJ3 JJj£ JjSLJuJ (^ dilju /g-Al I n"j .-.M r- I A",tl 
j^Jl J .-^" jjs S^JUiILa *Luljj CjLh-lLlJ DNA (_gjj_Lll ^j^- i >JI Jjiiejj 

(j-sJ! (j-jLSLII cjLo_i^5 «_j_«j>. ( _ ;r a (aSL»Hj dLft-ilcJI ajjtj .jnl *— J 'j "''* 

U^'jJ'W J3t!^" <_AiJ U3^ Cr^' Cr*J *^jj j' ^J-" 1 05^' <J*^ Cr^' C^ 
^;- T- tl ^'a J*U ujjJI a i ^ . ^-»-""j cLp jJI Lglbejlj jL&jiU ( _ ;r iajLJ_j 4_utljJI 

,j_o p LLaJs (j-c 3j I i r L^lo « (j^- » J^J « genes » Cj LJ-j^j- 2 "< j ff» (jlr (_g jij-iJ I 

^JlII CjIjj^j>-^_LI jJLual /j-Aj Cj L_u jij-LdJ 1 ^^IL>ij JL9j i^j^JJl ^j^* 1 -~tl 4jtjj 
Cjl_Llj>JI Of] ^J-jLj-uj-jI jj-a CjLus xuuaj ty\£- ■ ^"*- ■ ■■■ S CjLa^2_a /^ji^. (_£^i->o 

(ji L«^ iCjI_Ll>JI ojut ,j-o 1000 (^Ij^s. (_, I r Ljj_1SLJI 5_lL». (_gjHj>o L«_Lu 

Of] CjL_Lj_>J1 aJ^Jb jj-a Q^_lw £jja i )j-Sj La sy^- L^3-*-*° ^^ 4-jj i <i ill 4_lL>J1 

Lljjj>. 46 (_^-i^. pjj^J L^JSLlj jl>.Ij ■'--_;■■- ( _ ;r a (jLtujVI cjLl^>. J ■ -»" Vj 

> I j t JL>-lj lLs-iJ. ^ DNA (_£j|j_iJI ^j^- i >JI CjLIjJ^j. i LjjJaj i Lut^a. Lul 

^j-UI (jl^^pJI L^ (O^elJj (^III SJa^till ^ i(jJ>JI (1>jKJI (JJjSOJ 2LaJ>UI 
CjIj_LI (j^j)M-J 4ijLt 4JSJU 7t_<jiLiILj ^1 4ji^. cjjcjj f j ii I" 1 1 JLc£. iLUaj^jJI ><_o 

.jj1_L>JI J-4-! ?Lul 

JlSoaXI tj-«J « (_£j)j-iJl ^j^-> t*- II g< 1 1 ill i ii jj^Li. d JJ .^*tl jx.1j^J| L^j c_ujjj /^II 
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aULa ^3-^-J T (j-\_4_iLiJlj C jjjj^HjL-aJlj G (j-\_j l^_>J I j A (j-\_u.}VI jj-a ^t£ (jl 

lj_& (_^J^J . i_3ljJiljJI ( _ ;r 3 3_aJLy" i ii II «(jjjjjjs» *j a •"■ (^3 4laj_<iJlj 4JaJilil 
aJ-tb i_i_ljj3 ^^ (jj-j^ljjJIj Jj^LjjJI AljLJtjj-uLi i(_gjijjjl (_pa-»aell (jSLx-i 4jL^ 
JUL 4_]l (_!>. (_jLt_LI (j-U^La (J_$_>»j ^_4j>*j Cji oK L^-La c_i^j_] (jl 4 Jlcl^JiJl 
(^jiaj (_gj Mijtl p i n-»JI y!>Li- (j-o '^J^>■ (_£' t^ -'J-^'J-*' lSjLJ-^' P 1 "" 1 " **^' cj' 

SjLcHj-u cjI J 3j_uSLI! i_jjSLII (j-o i_jLjib i_iJl 3_iLiSLJ cjL«JSL!I jj-o w jiCj Lo (_ji^. 

L^JsljJS (jSLx-1 3j^j_>JI 3j ii i"i 1 1 OjUfc <_2jj>.| (jl si nUll t_y3JLl 7"J^1 J^J 
<>J_jk (j_« l_3j^>- Lr^5 iL - ^J—^*' «Lj^_j (j-a I J * rt (J-^ cJL5-^-^ CjI oK 4_i_ufc iy\^- 

sl—Li 4_Lti_p j^-t-^aj (j£Lo_ij . Sj^oS jJj d ^j Lgajul JlcI^JlJI ^jl>.I «UILa_i l_3jj^>J1 
o^xJt JjjjJa j^c Lj-Lusl l''-^i^ vj^j '""^ L?^ 3-*~ 0-° 4^^L<jjtjl (^-ujij-tjl Cjl_ujj>. 
3 I ,,! I i.i (^3 =L)LSLo (j-u-al o^-*^ <_£ j^^ (j^> <-3>»*VI 3_u}Li!l oUJSLII 
^j^ i -^ II j—b (4jj Lgajul jLcl^taJI) l_3jj>-31J (j-\-*-« ( -r^H>^ c3d>^ d^ (l^JL)"^ 
ojIjl^.1 <j-c 4Jjjj (jl 4J ,3 .' '" lSJ-IIj ct^' ilH^W AJ^J^' DNA i^jj-IJI 

.(j-uLLcoJI 
200 (_JI^>. (j-o c_i_£j-Ij CjLLjjjij-aJI JL>-I (j_a Ljla^j LljJjn. JJ ' *"*" l-^ij 
s(_£j->JI (Ji.1 j Lt-aL>- Li_u^j c_ tj^pj cr"' * = ^- = *-^_i_-63 ^7 1 (_p=>L<jj>. 2I CjI jl>.j (j_a 3jl>.j 

«<j-u>.» (j-JJ J I *J & "• (j-JJ /rL^^ \jJt (jLa 3_jJ_u-ijJI dl 1 ill 1 ntl (JjJa (j-1^ Jl 
,j_a J-jLHj I<jI"i<11 (.^Jlj J^^l (.j^- Clll nKtl i>JLik (j-o 3 <iK 200 (j \c ^gjlbej 

.(_gjijjJI ^j^- 1 — II £i_gjj>. (^^ 3jj .'^^ 3jx.LJs 600 ^jl\^~ 
(j^Slij CjI <)|S Cjl!i Sva-uiJ I tJ^^J (jl i—t^j"! i ii i ^jJl jjX.1 Jjl ^_A La (jVlj 

LjjJaj lil Jjl lil'lll I JL* (jX. C-4-L30 (jl LuSUjj ?J^Vl (^ic t-3j^l 3jMj (j^l 

(jjSJij (^IlII ;_£? 3jjLs.^l ojiinitl (jl j>aJI (_ji^. LU •" 1 '-^" J 1 -' a (j-ILUI Jj JLaJJ 
jl idiVLgJLvl 'LtJjl VI (j La «" V (3jl>.Ij 3_^j l^lC SjlcLJs) ju>.lj i_ 3jj>. (jjs 
(j_a (j^SHj (Jill 3j-tLiaJI (_^l i4_uLujl *j a '"■■ 1 1 (jl (j-^>- (-^ " la 5 3 Cil oK ^*-Jjl 

jl) i_ajj_>JI cj_ljjJ I (j j'q j-jJLLj (jl (j^-4J i(ijyli^i>ic (^GjLcLa) ,j^jj>. 

3 S jl i ■■ II 3JL>JI ,j^ jj^I dil nK jl j-j£I CjVLjIo-I w La «J tijJ^e-J (jLcljJLl! 

.(16 = 4x4) 3 «iK a j uiC i." i in (j-II^^- A In 
l_3jj>.| 4j^1j (j_a (J^Sjj (y^II 5i -^ uiJI (jl JL>ij «UijLi_aJ1 SJlcLoJI (j-uJaj )Q 
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-LuOjSJI 6w&l 



u.~, 






) ■**'*■' Jl 


* La a 1 1 sLuLuJl 5 i -^ uJl 






AA AG AC AT 
GA GG GC GT 
CA CG CC CT 
TA TG TC TT 


A 
G 
C 

T 


4^K64 


4^K 16 


44K4 



tjH-J' » LaJH,' d_j_»L_uJl 5> d-mJI ^jl3 4 Lj_u_al Ll^qj>. ,jjj '"'^ /yJl^^J L^*-*-^ 
^j uiC <-"< ( u VI w ^*" 2 L^Jt C^-Jl>- tiJJjJ 7c_L^aj V - ■ La **«* ij\3jj>- <j_« (jj^-^ 
«LuaLx gL<a-lS ^-Jl /7"llbt_j ^--Lj-ol q^ ^^ j_p £)I JJ ' "**" '^ii *J^^' C?~^ ^ 

i«LuaL>. CjLUSLj (jj>.maj| «blui2l (_)1d L$j>. 2 1 x_l<u>. i-La-ij-J <L]T LiJLJli /^i^. j^rlj-LiJ 
L^Jl Oi-o* ij^^l i^yl^. * La-SJLI 4_jj^Lj oft l-£jj>. 2I 4_u^Lj 3j-fl.il/ a1 Jiitlu_u1 ^J^J 

. VUlxl jl 3 gK 64 «_Lu cjVU^VI jj-* Lh^ ' JJX - w ^*" 

IjJajj . L_»-t_Lai I i^o"*- (jJ>-^^ (J-* (JJ)>*\j L^JLH * : '-^ (lA -4 ^ Ct-^" (J^^' Ct~^ 



^^yjLui-jSLII <JjLflU Luaj-tj (J^t tjj^j iill *'3* a jajM^u ' "tl (jx. 1 jljju i3lj_J1 tjr ^ 
4_lUkJ1 2u2j ^J DNA ^jj-LJI (^ia^^JI I^U^j (^lll JjL_ujJ1 j! cjLi^Ldl 
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(_gjjjjl ^j^- 1 — II £fj^>- (.^-l^ 4jjjSLLI aj a ,~,tl S^ljJL ajJLj (_gJJ! iRNA (_gjijJjl 
(j-ujj-JI * J '" -"*"' I '^JJ->»J' ^2> L^J 3 ^ " -J ' "V*M 0J-& (J-2-Li j»j-2j (<u iDNA 
J0L2-0.VI ^1^. JLC:L^j J-«jl!I ^^JJI cj^LoV! !JL4i (jl dLi Vj ■ -I j I La ' I 
a JLg-J Ij «.I_LjJI (J-ol^£. {j£. IlXjjlj iaIjjJI (jlr I a A i u DNA (_£jjjJI ^j '- -i — 1 1 J 
iljljjd JL^f RNA ^jjjjl ^j^ -i >JI £$j^>- >£*£$ -^rP^' 2Ld-»JI Jj-uiJ (^lll 
O L<^-lL<3 J^iiej RNA pjj (j-a LSJL9- 1 P - * 3 -1 '" lPJ »4j1*JI (_y^ 3-aL$]l Jji i"i"ill 
Jjuoj iDNA ^Ir^-ial (_gjjjJI ^j^- i — II CjLljjv (_jju>.J (j-a '^!^■ '-" ■ * j 1"» 4_LaL>. 
p^JJl I JLA l_3jjljj .j_^L>. (^J_2>J <* - * ' ^***" j_aljl L^jLua ^f\_] Cj Ltt-L LtT J 1 aJJt 
<y\ if^i2] ^jijJjI ^j>> 0-^11 gj t , i, i j_Aj idJj-uljJLI » fc_i_ou ^j)j_u1 RNA ^j^* o~*- jj-* 
jS, i ii II CjI JLj>.j I j j'*» «_jLHj g| I i ii I i ii (j-o dJJJLi (jjXlLj _j#3 Ij-;^ I j j ui 
OJLA u£ 4JI VI 2jj ■ V»»tl jLcljJill l j fJ a cLujLv pJj-3 L#j J . V.~j .-<! A , ..jAllj 
3j_j JLj>- SjLcLJS (J.30J i jj-i-jljjl j'C i ii ^i !>Lil3 j*C i ntl £jj ' aJoJeJ 3JL»JI 
.T «(jH-a-llil]l» *^JJ < V»»tl 5 JLC.L2JI (J^e-o >U(J-u-ulj^-JLl)) i_3jj(j 

42jjJaJI ^j ilJJu (<ilj RNA (_gjijJjl (_^aju>JI (jjjS^J (jLa (jjjLj/21 I jut (ji^.j 
U Jjj^Ij^jJI (jl VI iDNA (jjjj-itl <_>-a-*j>JI jj^,Lj 5JLa- ^ LtLo^jJi ^pJI 
.Tjji^jliJI (J^tA tj^dJ 'A u^-y-^iU ^LiSLa j-j-Uj 5JL>JI ojla ^ 
JjulIIj . (((J^LiJI » (j <» i n_i j-^j iRNA 4jjijJJI (j^Li^-VI (j^s jj>.I pjj dJLLaj 

(^Jl 4iajj (jJjjjVI (jiajujjl Jji^ jjft iJ^LJI RNA (jia^uJI I JL^J (^LlSjJI 



RNA 




DNA 
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»Uol|SJI 6w&l 

(_p3L«j>. 2! 4J(J ^1 JjjiljJil RNA I j 1 1 3eJ (jjJI 5JL-ujJ! 4-«j>.jjj CjLojj-u^jjjJI 

3_«J i2jIj>j_iLo q^SJuj .<2jLLujj_JI 4iJ (jJJ DNA 5JLI 3_«j>.jj (_gl i5_l1laVI 

L<a— Lu i«Lujj>. ^—5 d ^J Lgajdl J c I a 5 1 1 (_}-£>L>. x—tLilJ £jja DNA ^j^JJl ^j^ o^JI 

«t_j_Lu32i ( _^di_4j>.21 Cj1jl>*^J ^j^-*-* f-^^-J 0-° ^— ) '-^Hj!>" L ^ ^-*-^ Cjljij_fl-o Q^£jjj 
i^jijjJI RNA Jji^. (jlc *GJL-uj 7t 1 .1 n DNA ^Ir^Vl ^gjij-LlI (_pa^j>JI ajJL 

(_£JL>.I (^yJJ SJL-uj ^LaLv SljjJI 7TjL>- J-^'j - ^' (_)ia-»J*JI I JLA 3 ^ '-'J ' J-"-" |>i 1 



j^^-L^a I jno eS=>-<} 




'iu_>JI <LJL>JI ^ j^jj^-JI i 3 t lL>>j 



l( J_^/lj_LI RNA (jd i,it"_> j-o-Vl I jut Ijujj l( JsLJI RNA i^jj-J! (j-a-.uJI 

3_lL>JI (j-3 jj-oVI i^j-Jo I J-SL& (>SLIj 1 j <j ; a s-^y-Zi !J-4> (jl dLi V .DNA 
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i ^,^jtl jjLJSjjij AUajj 4J3.} ^yfl < ^- > ^' 

ij^UaVI (ji^: LgJ (j-ijui V iSjjjiajJI JLcljill (j-a (>jla *-jbj fjJS: 5J1«II DNA 
^-Jl (_£Js^j 2ij 4«l_j_Lj_a2l (^paLi^^l CjIjL>-^j Jsajjjjj ^jl * j'^**' i uJ 21 L$jl ^1 

V (jjJI cjLsJSLII ajjb (jl »l <iUll ^j^-«j ' ^"*_'j •cj^jij-^' 4LmLui ( _ ;r 3 I j'j'j" 

(j-LtJ JL3 w j a iS-usLi. 4-l«-&? i^jl j DNA i_gjlJ-iJ! (_pa^j>JI 4iJ ^ LgJ (^-Lt-a 

.dnh-^l iulj^J! JSL-ujJI (j;U M^aLa jl DNA ^3. 
_ j a iA^_*5_»jl d a ' a L$J l* vl '^' il)"*- 5 C^ SvAiuiJ I 0JLA ^jl (^-^-J ^9j 
.(_p3j2l •» La i ■■ u I c (j"i j »"i (j^JI £ ^^' CjLcjI£JI plj-il f-i^->- u^ ;* Jlst" i n~ 
(_yfl <l a b -- 1 1 RNA (_gjijjjl (jiuuJI plj-il p^*j d)' ^.^> oJ-fl> jj-«J Lx-aj 

dil j^j i4jj_«iiaJI b^l >JI oL^aiieli i ■■ " w 'a ^"'Jj.'^ * J'' eaJ '*■'* I Laj i ■■! J«l »t I 
(jz^ (JjJ La-" 1 4-iLu-l I i—sjLajJI ^j*-*; ( _ ;r 3 LjjJjSLill h^Li. '"'I .^.l-^" . ..* ^& 
CjLuISLII L-aJHie-o (2)\J aLkJI Jajlaitlll ( _ ;r 3 4jj_fl>^>. <3j!>^ tilLlA ^>-JJ V 4JI 

.a_pj| 

U "JL? J ^ *** * * = ^rH >fc L_IJ 1 £j_A jj-* l>^-^ ti?>^" ' Ct^ ' allaej 2 i3Lj_>J1 diLJ^SLa 

^jj>. VI j^iaJLjJl (^^It^t_) L<j_Lu i U^3 RNA /^l^. d) L_u Jj-loJ 1 j>J_A l j-^* ) (^jlt^t_) 
jq_j_uLj (_3jj-jlJL1 2^1 j-LaJI jjjjjj-i^ i<-l)L_ujj-LiJ1 i>JLA diiLot (jjaj .DNA (^j-L^- 

t>ijjj Sj-ia^ 4j Luu CMnjj^jlJI CjL_ujj-tiJ1 jl^I j_Aj ((Tobacco mosaic virus » 

(j-* <-_3^Lc «b i ^J"*- ) RNA (^jjJJl jjjjljJI ^ga »3. jj-a ^jjjJL>. (j-* L)^*-*- 1 ^-*' 

(^pDij-a^l i>j_A (_>^*j tjl J-*j L^£ tlr^-p ^J *ct a J4> : ^ J' iSj&^i u- 4 ^' l)-* 
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>UftjSJI 6w&l 



RNA 



L$-Laj 4 t __palj-a 2LJ ^jl 1 u 1 2l ' t-lx^aj La I j * 9 ipl^j 2l 3_}JjlL<3 Cj L-ujij-LdJ I J 
^^ jLsLSLJI jLa_<I/I i_sl_i^>i (_gJJ! (jjjjij—Lill i_dJj) JiLo iCjLjLiiJI i _i -j ■ aj La 

t_£J-11 ^J-i.uL^a-LJ j^psj-a (JJ-* d)LJl^j_>J1 ' -J 1 a * La L^-Laj tjL^- m2n 0J-A (j-* 

• rL>-jJI (j_o <_2jJ^I dilj i^f liJ^La ^1 (_j.slj (jjsj J-Lo !jiL>Jl w a j j U, 

2 J ij^pajJLLj I Lt-^LtaJ 21 (y^J> Cj L-uJij-LfiJ 1 ^ya ^jj>.2l pl^J2l ^j^->* 1 lLJLLAj 

.(J^LLa^! er^ Uif.LUI ^ I. , J 1 11" 

4^jLitA jJLjjj i JoLiiill <4x-iJLC •» j 1 aj 1 LtJij-axJ oJj^. I j>l (_^-^ ''^^l J-i^-3 

L^ls i-jjuj 1 JL>JI (^a ■ La ui ~ LjJSLlj i3jLl«J.I 3jjLuijSLII jIjI! <jjj 3j>Lo ^V 
i._. j 111 U (jjjj_j_iJI •» I '^jj .5_<_>JI L^LiJI ^j^>-\ olio lj>l SLpJI i_4J.j 

d la a 3. jj-^-4-i jjjjjj^LflJl IjL^B 4 4JLjJL>J1 0JL& yr j r >>^HJ 3j)LL«Jj -ij-^' ^— ) X3^"^ 

■ La ui '_' (jji jj-LflJ I I JLA (jSLIj .j*J-U jl j*C 1 nil CjIj^Ij JlLa liDj) ^°i sdiua ijjl£ju 
2 j j itj 5-g.j 1 ui jjLd!! lJ J2 I J-JJJ i4_ir>JI Lj^Litl! d" 1 na^La JUX. JLaJI lJ J2 
.(_palj^. ^1 (j-a liDj) j_j£. ^1 Q^jJlJI «_lojGj l—kj^l 5Jjji iij CjLjL^IlOI I j j 1 11 a 
(ji ^jl\ i.U^'a 4_pJI 4_lL>JI ^ ojjLCjj (jjjjj-LaJ! j-4-i ^ (. ij 1 11 tl tjj.^jj 
(jlr <U£ J j . ^ 9, 1 1 l j M jj j (i 1 1 » J^"" ■■_' e5'- JL " ^rP*-^' l3^^' (j-* ^tP 1 ^' ^-' , ^' 
jjjjJj-jAII ■ 4-taJ LaJUX.^ . d 1 nAJu 4JuiSLa 3j^_t-a * Lcaj 4_aj^L!1 4_)j)^_iJl CjI JL>-^J1 

(J_«_>ij (_j-A3 ' I j 1 1 **■ j <^h-" 3JLjj/j_II Ij-Sj 4_lL>JI ojla ^La i4_l>JI 4_lL>JI 
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Cj L ^- uj l j j la Cj La^ 1 ♦ U Lfl-ila (j^oSJu 4_»_>J1 _M 1 113- 2l ^jt J) w u L4-0 ■- 1 *"***' J^ 
3lj-j ^^ » jjflj (_gJJI DNA (_gjij_(JI ^j^ -1 >JI ^$j-^- (_, 1 r 3 1-r 1 nil JjLjijJIj 
jl 3j_4>j jl Sj^a- i"i (j-^' dH^-" J-^^?"- 1 <jH-" J- ',^' J ' ' *"*..' L? 1 -^' _9-*J i4_lL>JI 
zj . Cj 1 Ji&j>.^-a (j-° LJaj>. La JS jj-^- ' gulie 1 Llul^sj ^jJl 3-Aj ((J^ "-* \-IjlS 

jj-JaS3 /^ ^j ^ a ' ! I i-j-i-*-) l£JL9-"' J'"'^ IJLA L^LojcJ /^J' «ULi_ujj1 (_£all^s_a 
(ji 3-J->JI <LlL>J! Jar J La »*■_' liltjuj iCjLxjJJ^I jLs-l jl CjLLujijjJI jUs.1 

. La pLUS 

I 3 (4_LaL£_Ha cULi_uj ^1 iJ-alS (( (^\j>. ))j-j_tia_>ij (—3 jj>. VI ^j^->* ul 7£->*-> LaS 
fCj-uL) i_9j-*j i4_uj_A2l jj-a ^j 1 ^^ «L>.j_} (-r^ l£>-^*' d „ 1*" c.1jj>J (_£ 1^t_>o 

jjl»js "dr*^-" J'^' a 5jiaj>JI oJJt^ jaljj «Gene Splicing »«CjLLl>J I c.lU~«l» 
^j^-i^ 3linl(.i ^ (>tr>JI I jut (Ji-Jj jaii iDNA i_gjij-iJI ^^-i^<l 31 i.ilin ,jji 

i_lj I (ii^l I JU}J «LaJj(J! (jSLaj Jl^J . LjjjSLJ! (Jji La p^j (^ j^T lSji>J DNA 
4-j>.l "i se 1 t^J-Ji d^\-lj i n 1 2l » ' ■ a * (^3-^J t Lj^** 1 ^ ' '' (j-* J-JJU>* pJJ jj-JaSj ^j_a 
(j_a J-jiij /T^Lc jj-a ^Jj^LjuI cujJLJI ^—5 1j_iS_aIu ^jl ^j^ojlSoIIjj tj\ 1 nil ^jusj^a 
pl^ojl Jal 1 i" t ul jj-aj 4 LAj-i^. J Lj_a_u2lj 4-aLaJI 3 t ^^ ^Jli-a 4_jjlj^aJl ^^palj-^^l 
(j_a A Ju 3j-tluLi_a 3->J1 jj-a tj\s>*jjluj\ ^j o I LtaXa I » .u gall 1 ■■" CjLjLuJI ^j-a 3j_)JL>. 

. ( 'i , 1 K", 1 1 el » A"j 1 I , " . I ,,.^--^,,11 Lg^-LlIoJ 

* 5 9 'J "** ^J^* ' L^jLjls (_2fU (J_a_>»j ( ijL^tHll t>J-A (JILa ^jt tiJLuo Vj 

^-HJl 3jUJL>Jl ^^\jua s 2\ ^j^* I jj j'^ (-J! ^Laol^jsm J-;tC Cj^t_JI ^j^** I t^-^P 
j^« ) CjI JL>.1 j|) L5-i>J J I ( L^Jt-ajxL] ^jj 1 11 ill JU_u *LlJ ^L-tJ-A ty\£- (QJU J^ 
^j h'("kj1 ^J l2j 1 ■■ rt /jji^. J _ ^^ J-J' L^J tJJ^- 1 ^^J ' d uiAi ^jl i n 1 V 1 (—5 Cjlj-uJtlljl 
(JLa_a ijr l^ j«_^_ljl_>ij «lj^>-V Ljj-ISLjJI i\ nUII jLli.1 Jl^J .illaiLl ^j utxll 

._.U-,„-"a , JSLit JSLij jjLCiII 3jij^u LpSLJI (jV iii!ij ioLujJI & I U~.al 
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(jl njl i h'iVI Q^Jj^ e>-^ ^^J^ cr^'j ' ^ U "■ U E. Coli Lj>jSLi ,j-o Sjo-lj 5_lL». 
. |g,„n;t 4-4-1 1 Atl rr mill (j^s ^^U.1 i aVT^U.-.t 4^-L.u 24 JjtLi. ^ jjLSLu 

(jLa i JjJ^>- «cr^ -,) lSJJ-^' Lgj^a-»a. (_y3 (Jiol J^s LjjUSLJI ajJt clu\£ I j>lj 

> ir^-i ^ t_!^L_u2l \jJt AjLx2u-ul JL3J .CjLujJI aJJt 7rL-»J2 * il ^1^ Lj^"*\ jtl 
i=L>.LlJl jO-A.il i n-vl » -lLu i ■■"' V (_£ jJlj ij'C i nil ^jj^sj-a ebj-Lijej (_£ JJI (JiJjjjU 2 I 
lj_& r-jLa-" i uJj .(jj^j^Jl Ij-A (JjjSsJ (^^ tjj "nil <j\j>JI (Jla-*j u-u i >i ■> Lxjj 
L0L4-S 4_ij^j ( _ ;r 3 ^jLxjU (J^SLj 2 4_cSLJj ijjjl_L>JI jl J-2-J! (j-o 3j>Lc Q^oj^JI 

.j^paj-o f]S> i"i 1 ^j-U^ 1 n i 2l lJLA /J ■ 5jj 21 
^#3 1 Ljj_uSLJI el La 1 ulaj » '..,-. 1 1 t jdj 1 11 tal 3JL>. ^^ lj_uS (JL>JI ' alljejj 
HjL^ujVI J 1 ii-v ojj-flJ (_£ j-!l <j\Jjj^ij5U 4-uLlo-iSLII 4_o~I_LJI jj-o LaLxj JjLxji 
I j I 1 5e j c~^' «(jrt^>JI» 5_JL<-uj_t! (jjtili C<-Lqj>. JL3 LjjUSLJI 0JL4 ^2 dlljj 
w ^~-"^ (jj^Jj^J! I JL^J i_al^HflVI (<u JL9J . (jL^ujV I ^j^ (_gjjjJI DNA (_pa-»a. 
c.lU~al , ,jl,„fj -ly ^la Jj| liUju ^,^j , | 982 aLc 3jL*-LU iIjLjVjJI ^ 
^fl SjiLill j "-"* *L>JL«-a (^ till jS d_2jj_LaJI oJLifc O-aJLa-'n ul Jl^J .CjI_Ll>JI 

. aIj^VI 5JL>. ( _ ;r 3 1 u -n. \l ^ jjt Li^ 3j^jajLLaJI SjiiJI OJj-^J 
ij_«_(JI (jj_aj_a ^^ (_^a_2Jjl I J_A 7r!>Lc (^ eLujUll cGjjJaJI O-lli J^J 
SjJljI jj-a ^j^> 1 Sfcli '■■*,' (j^aj-^Jl I JLA ^j-a I '^-* 1 ^_<i_l]i fJ-ASJI J d La 1 1 e I La c I 
J-alji <»Lc 3 J_L r-^ij(JI ^ Ju 1 11J (j\£ j-o VI (jSL!j ij^jll ^j a « ^ 1 4jjjjJj^aJI 
•_ijj_a a j ^ . ..^ *a 1 aJba 4 Ll£X3c-uj ^ hihn ^J '^-^ 0-* m aaj se-i 1 ■■ V I ^ja-aj-^J I /^-L^ 

jx.1 1 im 1 .1 1 Ljj_iSLJI ^1 (jj^j^JI I JUjJ ji-i-ii! cJrt-?J' J-^J (j' {l \<~" ^j 1 >.jlK"tl 

• ><_L<t>>JI (JjLlLo ^ ilLijajj (jj^sj^J! I JL* /tLIJI 3j)Ljj (ji^. 'j-jj^ 
(jj_>_i£pjVlj . tLSjjlaJI jl^j ((Interferon)) ^^j^j-uV! rLoJl ^ «,L*Ll!I j^ 

g,l U II JLjjjljj .CjL-uJj-loju * 1 1 Lgaj /^-iJi u^i->J1 ^—3 4jt_j_u-saj ^j^?e_) ^jA-JJIJ^ 1 

(Ji-lJ) ^jUa^ 1 ul > 4 1 1 1 nil (JliL-u^j-LtiJl jJjlSj cLajLtiA * ^Laj 1 ■■ ] ^jjij-jjSj-ij z 1 ^jl 
4_u^ SJLUaJ !j-La-i jt-LsLS (JS 1S1J ijUj) CjLjjJ (j-o Ij-cSL<Clj j«J -i j IS Ij iLj^LiJI 
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pLijjVj iajJ! h^Li. (_^a!^J-" i riLi I gal*: J j ' -*> "- II (jSLaj <^JI UjLH^J-'- 1 '^'' 

Ja-A I i (JN mi i 4_ajJL£JJ 
CjLLij>J1 JL>.| * )L_^- {_)£■ 7^^ (_p3lj-a2l (j_a 'J^J-^ L)^- 1 '(1) *' si ^"<~ vl u , ,,jij 

(j-c 7*-U-j J-Js jl i3_lL>JI 3l_3_Li Sji^-jJ,! DNA Mjjij-i-II ^j^ -i aJI 31 . ..1 i » lJ £ 

pi La-j 31 4-2jjJa tc-Loj Jl9j .4_uljj i_sLjjj/2 CjI_Ll>JI JU>.| ( _ ;r 3 La (Jli» -S^-J 

j ' au 5 1 (j-lj • L$-i-a ^j^'^-**'''j (_palj-a 2I 0JL& (Jli-a T'^Lc (-J3 >1 ^""- fl CjLLj_>J1 

Lj-fl3 JLJS J-j i(_p=>lj_a2l ?"!>Lc w t c I g-a.La»J J_t£. cLajjJaJI ojut a! JLa-"i .il 

3K Mia J^- (^Ic dl! j-> JX.I ni'j (^Jl^o-pJIj (jjLiill r^V S^Ljj tj£ ^ j ri* i ii a 



^-Lus^l (jiajuJI r-hjj ^yfl }Lt3 L^pSLJI O-ajitlj-ul JL9J .*JL«JI ^yfl cljijl 
(j-A-jjIj-jJI I J-A AjLa-"i i n ij iCjl_Ljj>J1 pi LaHal <3jLjj-Laj (((j-Ujij-n) (C-*-uU i_2j)j-*Jj 
(j£La-i tiJJj-jj i4_j_>JI CjI—LjLSLII ^\ i ii-vl (_^ 4j-tj£_pJI CjLLujijjJI «I_Li ( _ ;r 3 

.3-ui/Lall «|JLC. *LaljJeIi-ul 
^j^- i 3. 4 I i ii 1 1 ii (j-o I jj'** i_jaii.j_U Cj1_Ll>JI ^j*-*; pi U'aU (jSLaj dJJji 

(^ mJjjJJI ^>> i >JI 3 I in In. (jJJ Lglojj h^jLjLiII (_>ijtj ^ mJjj-JI DNA 

Lx-a iLaSj Lcjj J . V»'ai SjLjJU>- Cj2^L<-u r-LlJlj pJ-<-tl LTt ' ""*° 'cJj.i-1 CjLjLu 
(j-u^ijo ij& fj^jui] j^ flJ dlljlS .(^LkJI \l . V.aVI jlluaj (.^^ Oj-J' (j uSj mi h 
g| j n S 3-iLjj /j I C J-g.1 i ii J JL9 ( -5 -J-II 1*11" 4-i^sL>. L^j^Ljj jl CjLujJI ^j*-*.' 
(J j scSj I I J_4 aI Jlj*-" i ill (j£Laj j J, ' * c j iSjjdl j_utieJ (j£. j^JjLJJ 1 (J^eSLII 
(_;,!£. IjjS£ Jx.1 mm mi La-a (jl-*.! jJI JjljIo-VI CjVT i ^h^. a j diljIjinU IjijJSj 

d"l ^" , ,. rtj ^Jj^HjJl ' £j>I gj i ul ^j^>^^- 
]M j S"i i ii a (jSLall (jJi 4J| (jiutJI mJj^lS i JL»JLl I JL& ^ j'Ciill Jjjl^. Vj 
^^.a d m-j-flJ-Ilj Sj^LJI (j^LnJil (j^^iir" i ill * j'^"' ' ""' Lj^HSLjJ 1 (j-a plj-il ?T^-"1 
I j~ I j , ^, ^- ^ ^jj^Sj (_^i^. SjJ-aJI L^J CjIjLjJJI (j-a plj-il /tLjJIj i*1_c£. (JJJ 5jJ-^' 

jijljjjjl ^j^-«_' (0-c.jj .3j^l!l jj^ pjj (_gl ( _ ;r 3 I j~"* Ijj llLIju (j£Lajj i«Li^sL>JI 

SjLclj iCj1_Ll>JI ol U'.al (jjjJo (2>c 4_ulj^JI CjLoj^iJI ^j^-«_' J2j (j^a 4jl3jjJJ 
^j^ • I (j-a (j^j^a^slij (j-a i-ilLLA jL3 iDNA m^J^-i-Ii j^l^-*' (Jj_u^ij_u (JjN mi" 
<Gi (JjJ^rl!! J^S^I dJJj jLlcVI (^3 JLi-tj LaJLLc 3j^sL>. tSjLUaJI L^jcjLu 
0J_& (_H-l Q^-^- 5 ^ a 4«U_oAj (jL_uJ2l (_3 4_t_L»_a CjIj-ujlJ Jl)1jL>.l (jS-aJJ (j-a 
. <^_»_aj>.Lj Mgj mm II (j n'oJl (J_t2jj_u_a (-i£. j-ilai. j3t * ijL^HJl 
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4-ijjJ.I t-ijLajJI (j'j^ Jjs *' ^J^'- 5 I_jl2-y (jl si <iUII (_>Ajlj pi Laj i -I JLSj 

(j-« (-^.Lis-ijl (J_iLi_uJl CjLj^Hjt_a ^j^** I J-a-La tilliij 4* O^^ J-^- J-^*' J^ c^i 

jLall (jl (j.nAJitl t.fj Mitlj ,i_jjjj.l j^lC. (jJiiJ! J Loll flitj (_jJI t_JjjII jLAH 
.p-iitlll (j-i>- 4_lLaC «L^Hj! Jijjc-4-i (JL>JI (J& (_J_3 2 1 jLill *>^" '-. ' ' ""'^ (j- 1 ^' 

( _ ;r 3 J^j-jj (_g JJI n_gjijjjl RNA ^^- »a. (jl 3jjLajJI 0J-#j Ij-aLs (jjs ?•"'"" J jlsj 

(jlj i(jlj_Llj 3j_j_>JI_i 4-Q-L«-!L1 I aj A ,", 1 1 J^jaj (_gJJI jj» ijjj^l jLaJI pLiej 
. JL>JI ^ 3j_ti«JI aJJt 4 1 1 u£l ij^JliUI jLAJI flitj (_jJI 4iflj J>jJ=-o 
3j_jjJI JILi (jSLx-i *bl (j<<" (^-^ ' I £ * a j" (j^>-4-i *l ,'J^J -iL*Jl ^-i> : *-^' o^^Jj 
La (J-a_u (U i«ll^Jl pU 1 (jl » _*"*"' ' ■■ i i-dJ JUj ij^JU Js^jsco cl)J-^ J-*** -L>-^ (j-* 
3j_j_>JI pjj (j.3 ja-SL^tlJ (jl (jSLxj Lul ^^-i-KJ (_dJjt£ .SjiiSLII (^1 ja^jj/jjj fjJZ 
4-j.JLiJI (_^-l^. Qj Laj 1 nil d Iji njJI iJ Jt aJJt (jj£j jLSj ijjj^i-^U I Jj'-*** ' (.^Jl 
zj . d)La^ 1 * 11 J 3j-^>JI (j_a ^JUj-j (_£JJ1 jJl^JLj a^JulscJ (jl Jjlj j i 11 ill (j_a 
i<U'i<i<ll ij'a , 1 U "a ^^IjVI i_uL>JI I j-& JU£. i_jjL*IJI oJLA ojjjaj. j . V." 
JLS ^^1 > j 1 -■> 2 1 1 j-lC. -I U^VI j^c ^lij j_g jj| jj»j 1 L^io (_gjljl^UI t_uL>JI 
(—tialLia cCLajLoA (jS_4-i 2( (jjjJj-LflJl (j-a p^J J I 4jjLu3 LjjjSj (JjjSj (_J| (_£-}Jj 
_5^_jJlj1 ^j^-> * i /c_a 2l (j-a j-J-Io 0-U3J-5 1 J-^Jj i4J-<iSLj (j;^ 1 11 ill (j_u_L>J1 iy\^- 
_iLijHj_u Z I (jS_4-l (-y^-Il (j_u_uLollj J^.lj_oJI ^j^** ) Ci* i'^^J iCj^t_jl i>JLA (^i^. 

.t—ijLallJI aJJt «lj^>-l J-i^. L^J 
la J 1 11 -v 4JLI p I » ~ j (jl Li>. (jLcajVI pLtalojil (Jjt i(J»l 1 m~ i (jl (jVI LJj 
i_^LlLI (j_o I J_jJlj>. LjLj 4ji^. ydLflj a! j«_ii!Li (<il«JI lLLI^ 'LjJ^. Juim J-^J 
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CjLljLSLII i i I r I ^^ 1 4 j i a -- 1 1 4 LaJ^gJI j j"n" 

i Jl^vVl i. Ac I ^ SjlsJj 5jJitj (jj>JI d>jlSLII SLp- 

V JL>.lj * Ifl-LmLj lILI]} J_*_) J_*3_J1 d .U 1** I JLU fCJ 

al i g.2 i VI ^3 ^ j i a >i t I 4-Uaj^.JI 4_lL>. IjLiHi ij_Juj 
(_£ ^J-alSJl (-r>Jl (j-J^SJI Q^Sjj /^>* ^'J-^J ^— 1 'J- a 
I jl 1 --' (jjJI 4_ulj^JI (JjL-ujJI J Sj ~j .j_oVI 4jL#J 
«L_j_L*5_C £l_Lj| ^jj>.| ^—II 4_lL>. jj-* Cj La^_*_o^_a Jj^J I 
7c_<j/I_lj (jjjj-la (j-C> iiJ-!ij isLiJLl 5Jsj_l a.\ m_2 'VI 

i La>j£i (Jjj^ (^lll MJLjJaJLi DNA 4jj>LII <_p=Lu>.Vl 

«L^_i_u_)V1 I ^ I" -» rt Jjjl^sj J-*V1 4_!L$J (—3 fftHj (-r-^* 

. jujl>JI (^jI£LII L^JLo (jjSJy (jjJI - 1 ' a c V I j 

L)^i_>J1 jj_a Ij—lItS (jl ' I S 3» C-*^fc-*jlj-UJ l_4-dj 

iaIjjJI (_, I r al ■ .. ViVl <LlUx. i _y± j <i~ i n" V S_i^>JI 

(j^>- (jr^ ' ^-° *J-^ ^-"^ ^1 i "^ 'VI (jx. i_a3jjj L^-iSjj 

4_tL»c ^^ j g" i n" (_£_)l>.V| 4jj>JI Lj^LJJI (_>^ulj (jl 

' ' * J $ _'J -(J^- j' iJ-^ OJ- 5 *' J *j|j d aj^aj ■>! i ilS 'VI 
al m_S 'VI 4_j-jl.i jj 1 — '*JI ^-^ J *' Cr^ T^^St <Jj^' 
j^c i_a3jjj (_jJ-II (j-^' dH^JI L)^-*- d J^ '.' SjjLillj 

.«LlJI J^jISjLo (jjlSDI •» j i aj LojLi^. a 1 1 ilS 'VI 
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f Ijj^l oJ_4 Jal mi'i (^ cjjjjJI <_2^L>JI dilj JLo jj-JJ f i>>lj '■.'."" tdliA 
J-oLkJI liili (j£, i.'it jit »l «aUtl (_>Ajlj (^Isj-aJi-JI I J-& *S&1 JLSj . Lj^LiJI (j-o 
t_jjL*l!l ^j^«; «lj->-Li Ij-o^Sj ijjLDil aI . ..VAI t L^LiJI i£JL=»l J-3JJ (_gjj| 

.4_ul_4-pJI 
4^}Lc V fjLiiU (£jiiJI a.\ uiSJVI 4j1*c jl i_ijL*jJI oJL* Cnr <>>jT JLSj 
CjL-uljjJI iJJUfc '^^-'i 1 ^-*^ '(j- 1 "^' (jSlSJl <j-° ^ * a J 1 .' j' s ^- > ^' ^4*^ Pj-9 W 
Cjj^jj I jl *-jL<jJkl a I i u-SJ VI (_^i^. L^jjJLS (_y3 4jI uiTJJ <: Lp , JI Lj^LJJI *-J-«j>- (jl 
I J_fl> CjLjjI (j-SLol JLSj • L#j cLLagjJi I 'Ljj-JI (_j-3 4jj-uI_lU i_3j|j_IaJI ^j*-*; L#J 
( _ ;r l!lj iiLiJLill sLuLjjJI Lj^LiJI (_)-Q*j (Jj^j>«j (<u LaJUX. <Lu t~ Sjjj^ij ( _p=>j_itl 
, ->! , ,. ^ .VI 4_jjlj 4-j_oLJ <LLaj uu Lj^li. (_j-JJ '(j^O 1 ^° i '"'"'H <j^ ' ' ■ * a j" 

(j_« (J-aLS CjLu (_1! 3jlj-ia d jl~». (j_« L^Jj^_>iJ (jSLal JL9 idJJii (J^-dJ (jl t— Li jL>- 

. 9- a_ul m-uju 
( _ ;r 3 (_^L>. >(_yjS) 4 ^j^--tl ^a i_dl_ufc (j-ujj 4JI it_!jL*jJI oJUfc CAj-il JLSj 
i-Lta-L^a sgj u^L>J1 (J^9l iy-it d LLea^»iXl «LUaj^iI1 OjIS La-sj (Jj t4 . . ^-^1 1 d Lgaja-JI 
L^jIjj (_y3 Jjuso 4-p. 4_lL>. Ji (jl 4_lL*c Sja caj i.'mj") LjS i(_y>JI (jjlSLJI (_y3 
(j^— i->JI 4_ll>* Sl^aJ I jl t*- I (Jill 4lLj2I 4_jjIj^jI ' - * I a t * 1 1 a Cj Lg- LLtT J 1 (j-oAj 

jJL>. (j_a 4_^_jj3j 7^j\juZj iy-^- * JjL^tHJI 0JL& ^j^** > Ojjj>.| J^J . pj-i-li 1 J-A (_b 

C^J> > J j-*i!l jl A I ulS 'VI (ji^- L^J 3j-^ « Lj^*- (j-° OJ^-" Cr*-3 'jj^? 1 ^' CjLjJ 

.CjLiJJI I jj'*» (j"n*J (j-^' SjQail i_2j|jJaJI 

(J_tii3l (jl ■- <^"lj , d A h -^ rt 4_ul JLC. JaL-ujI * ijL^HJl aJ^t /_fl aJo-1 < nlj 

i J * j II j^>- CjLu (J^_l>. d jlr (__puJLJ (^jJI J * j II j^>- (j^J 3-A JaL-oJ ^1 i>JLA 
oJUt (jjj (jl (jH^s- iJ-jLa J *\ 1*1 J j_«_(JI (^1 jj_>JI iU 1 ujJI I JLA £-3.} J^J 
(J]^L>- 3j-« (ji-iL«JJ • a c I 1 aj Jl^ iSjLc jjsJj V. (_^II 7tjlj_<iJI jl CjLcLLaill 
Jl^ J-L^-II j^>- (j^J (jl (j-^ '3jJ>aJI ^J^?-^' OJ-A (JjJJ .Jaia L°JJ ^jjj uiC 
(_ajjJaJI Cj->o 4-«jLJj 4_cSLj/ ijlul^ ib-aLi. 4jSLuI£Llo Lj^>L>JI aJJb ^°i (3^=1 
<Lu i** 7-LliA jjt J-L^JI j^>- (j^J (jl 4Jj»j (Jj^ '^_3 .CjLjJJLj 4-Ll-ljJ I 4j^L«JI 
(_ ;r 3 jt-uajj Lj^M_>JI (Jjj pjj (_gl (jlj i4_loLJ Lj^L>- (jJI 4_c^Lj/ Lj!^L>- (j-o (J^tlll 
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.(JL>JI (_J3 ^Ji£jijj ^_s_u (jl » _ *""' ' ■■ ' a4_u_uLlU i_2j)j_lajl 0->tJ - la i uaJI I JLA 
dJl_LA (jl iiDjl£ jc_Uajl Jj ij_«JJI (^Jl ^..UlU.tt iZjLJjJ Lj}4^ x^jJ >ila 

jjiJJI <Lu t* <_aL2jl * j '-**" ■ "~j i^j i n^f jJJl L#J 4_uLjJJI cjL^>^L>JI (j-o LcIjjI 

(j_iL£Lll j_4-i (jl lIL}]} (jS (__uljj (LLtagJI u^L>- «Lt-a^L>- (JILa i4_LalS *jj ' a ' 

jl i«LLI j-3j-J jl *lj_«JI 3j_3j (_p-« SjLlni! i_3j|jJaJJ i La "*» » i^aiej 2 (j-"" 1 -" 

Oajiiill JJ^LI f-^j-Z* (_p (_Ll3 * ' '*""*-_' 'LcSUj i4jjj/LlLI 3jIj_>JI jl g a i '— t 1 -i^>-J 

. 4_uLui_j£j1 CjLljj->J1 £jja 4_Ljjla «Lcj_<j_>J, i la u 1 1 jl 

aIjjI 4jjjt (.j^- j J LaJ (j^Jlj iCjLjLiill (_>^ulj ( _ ;r 3 LJLo-I CjJLso (jjJI SiLiJI 

( _ ;r a L!l>.LLo LcLajjl (Jilfl-i L#JI ^j^c- j-al^LaJI ojut dij i m'^j .(JK I'.al 3jjl«ILo 

t—ll '^" ^pJI «ljj>-^l (^ Lj^LJJI al mSJl (jlr J^j3 (^yill 3Ja-uilll jljll j-J^>J 
H_gij_I! Ij_& *Lx_i^> w I c (Jj-J (^H-^ J-&U "■ ^ Q* 3 *,' lilliAj •f^JJ^I "^-ft 1 
Ja^aJLo (J£, i"m CjJlcL-u iaIjJ^I OJUt (j-o Ou>.jJej-<-u I (jjJI CjLi^^LJJ! (j^» ■'*» 

0J-& (j-3 (j^Lol JLSj . Lj^LiJI a,\ ■■"'> 4-La-ju-U I Jjsl^nJ! (_>Ajlj (_ji^. (_gjJ-»J 
{_ya (j^£JLi ^LalS LjLu ^^ La ***' I 3jj-iI1 4_uLuJ1 u^L>J1 ^j^* i i Jj^j>»j * ijL^tjJl 

> j jS jJl^ (jj-^- <jd>°' J-°^ CjLjJ (^Jl 4j^L«JI =LlL>JI j^j 4_lL*c (^ylnjj 
i 1_£jl3j_o (jl^ I o^o Cr-* - " O^ISJI (jr^ ~^-^- J^ lj' ^ " <3 ' a Jj^' .4_l*j*^(I ,j^ 
^^ J_«_>iJ l_£jl (_gl i(_^»- (JJ^ (jdi^-^ 3jOJMJI CjLojiLI J-J-«^>- (jr^- lSJ-^* 1 - 1 
4_u1jjj1 CjLflj-aJI [Jjise-i ^JJl iDNA (_£j)^_J1 ^j^ *\ "*- II jj-ojij l^j La jj_o^_aj)jS 
4_lL>JI (jl-' . u-~ec jjsl jjtj-jjjliJI j_o alj d , ,^-^t I cLUaj^jJI ^^3 JU>-JJ (^J-II 
3Jj^i»J.I c-jLaLIaJI ojutj^ aI JLJeli^/Li LgJ ^- 1 1 ,n Vt-jLu^/Vl (Jj» i- ■ ji.it 'SjjUJI 
I j 1 1 sej (jjJI (JjL-ujJI (j^s JjJLa^s JJX. (Jl q»"u nLi . U^'a L^J ^- q i nj LxjIj i I jj'*» 
. L^jJI 5J£jII 2 AjUjtl j_o , U"a ^j A", j iDNA (_gj|jjjl (j^ i "-H 

JSLa '(^jJI (jjLdl j i.i-v jij i ..j (^lll (JjLoII aLLalll (Jjlo (^ic dili Jjuj 

(J o ♦**( i nl 2i 'CjLq^U LI a CjLftjJjLLlI (j^j^La (J^. L^jl^Io-l (Q-^.j i>ju_a^- (^^ 4_ll>- 
I Jl>- Ij-fJ^ '*j^ O' l5' ' L^J-Q-Lta "■" x_a i_i i "Liu (_g JJI L^-Lo ( _ ;r 3Ldl j Jl2J I VI 
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<& . ,-. . ,-. '->.~, 1 1 Lj^L>J! ajJt ^s M u« « S .j DNA (_gjjJjl jjiuuJ! CjI_L^>- (j-a 

<U-i-aJJL I 4-UajjjJI (2TVJ Sj^LjlII J i n-»JI 4-lL>. jjlj ( _ ;r jj/L<j/2l <_3^L>JI *-2j_j 
u . ,, a 1 /j > .U^-» « ^\_L>JI ^ j 1 ■» a 1 1 o j * rt (J^-J da-i^Jl I ■ la i uaJl d * j ■ La ^—3 

^JJl 1 ' j J I j^>- (l^U ^J- lL^T uJ . CjLujI (_£ AJ-JJ_uJjj Z I fC_i_uLJ <_3jJLJ ^yS\J>- 

4_ljLui_jSj1 CjLt^j-ll ^j^->* * Ly-^ L^J-*-*- 1 ^ J ' JL>-J iCjLuJl <j\JiS>* 4jlr ^Jjuj 

(Jilo jIjJL! 0jl& ^j^-«j J '^'^ (<uj i«_]L£LU a\ ■ u-2j^ 1 L^M-iJ! ,-^-i * _ *"*" • ••" t^-^' 

.««LuLt_Jl 



^r 


CH2 - CO 
---^ / 


OH 


^ 


A,/ 



ii 
C6H5NH - C - NH - C6H5 




ii 




dlCLu. 


ul JjJ-Jl (J^l 1">- 


\l)3i <_k-^ c^ 1 -" 



dlljdj iLi^JliLolj (j\-&j\\ (jjjut <j\j cjji^lll (^a 4_iLiiJ tiJLLa j^>-jj 2j 

(^3 JjLUll a\ ulSJVI (jJI 5_pJI 5-lL>JI *-3Jj CjLi^jJ.1 oJLA (jl (0-C.JJ -S-pJI 

CjL^jJkl Djjb 4-1 »-3jG (_gjJ! l—l^L-u^l JJLJ l_3jJLJ («J 4JI VI iCjLjLjjJI ^J*-*.' 

(^l^. (J-«-«3 ^jjt Jjt (jVI (_^i>- 1— 3jjlj V dUJL^ . L^JoLiu 3^1 »"i ..I j^JI cjI_Ll>JI 

(^1 l^JjJ '"'N ** I ^"'^ (j-° 4 1 I nil ii <il!JJL>. ( _ ;r 3 I. i J I n"l" jl i3j_«IiLjJ1 CjI_Ll>JI 

i I jl i** (_^-3 4_uLiJJI cjLJjjsj^J! jx.Ljj (jj-II cjL^j-LI jj-o j^>-I pj-i tiJLuij 
3jljJl«JI cjLJ^eSLII (_)-q*j I j ' 1 '** i_xj^ll! (^ dllji cjLjSjJ.1 oju* jjjLjjjj 
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'"»■ aL> ty\£- ^^L^s-i La L^-Laj t«(J^ILum» j " >JJ~'Ji MJ i*aJI» J^-* uJ ' " 'JU^-^' 
(_£J_JI (iiiJ j"l j < ill ^j^-> o~*- /j i nS^-Li£jj^i^ (_iLu - 4 :2» c_<_Sj— o (_p-« 4_u_ulJU_u 
. SjLiiaJI i -ll jog, j I 3-iLil ( _ ;r 3 Ij-u^ AjLa-"i nlj « J - 4 :2» (<u-uLj LUajf i—Sjjj 
«_3j (j-Lc 2_oLc 2_a_i^a_> JLcl i n" j_«Jl! 2 u i ii U jljAI (jl . U -w \l 1 1 (jjsj 

(j-Gjj-jJI (j-o fj-<-!' dJLIi 3 i^L>. i4jj>JI 2-lL>JI lJ £ jj^jjjjJI (3^==^ 2ji o-g 
(j^j^jjl (<u-uLj 3jLc i_ajju (_gjdlj iajl^JI _jl (Jjl^tlll cjLlLulI u^sjjCu V (_g jdl 
.(^yjsJI (jjlSLII JSLut ?Lb ^^ a j^r' i njj ^ n^^l!! 
ioLuJI (^a 2-i^Li. 2_£Lol (^a VI aI . ..saU 2 U .Si ; 1 1 ^|jj,| aJJt, j^>-jj Vj 
*-3jG (jjJI u-^3 iaj-jj-ujjuVI j<u-uLi i_ajjj>Jkl_5 <j^-?^^ J""^ ' T. i. ' " '^ cr^J 

.*_iLZii,l aI i ..S'.VI ^1 jji_L>JI Lj^Li-j 3^-LaJJL I 2 i V»jj j 1 1 
t>t_jLllU a I ' nS 121 4_lU-«J 4-uLuuSUl 4J_L! a Li! I I *l j' a ^JLC ^j-a /«X.jJLlJ 
i^^yjsJ! (JjLCJ! (Ji.!^ jjjJJ! * " ' I ala_La L$j (J-«-«J (_^JI '^^tH^-^W Lu^j-*- (*>-^J 

^yi I gjlg (J j i a -- 1 1 (<u (_^<-!l 4jJj 2! jtjLli!! (jl (jj, ' ^"«j »l flUtl (jjs Ij-j^" (j^ 3 
.2_^l^pJI 2SLi«iJ 2j,n;tLi ,3 j j U" 1 1 dUJfT jcLa] ^LUI Lj}G»JI JL*-o 

OJL& iTija 1 11 j iiLul^pJ! Lj^LiJI (_^i^. t— sjLxjJI ^j*-*.' ^MjlS Ojj^>-I JLSj 
4_i_L>- (j_o (J-oLS (jjls (jj^£j 2JjLa-o (j-^J «Cloning» «?c_<-ul_LiJL]» t_!jLalJI 
( _ ;r lJI t_!jLstl!l CjJLJejI JL9j . jLjjtil (j 1 ni->JI jjLClJI ,_jjjJa j-^c (j£. SJls-Ij 

o_jj-j>.I (-H-!l L^j^LjJLa (j^, LAjlifcjq ljL_u^a 4_ul^_j_>JI l_j^L>JI (J^. o-jj^^I 
i_jjLai^JI oJ_a i.-.a mil i^ul^jjJ! L>L>JI 2JLa- (_yAa i2jjLi!l L^LiJI j^Ic 

jut_) I g 1 "^ * 4_ii2_)^_JI 2_LLi- a! JL^-**k nl j-a^I /- .^"al ( '^-A i4jl!Ll!I I ^"' *j * < a * 
Lj]^L>- (j-o 4 j I ■■>■ (_gl (j_o (_£_j^>.l Stj-i-J (iJJi ^-H CtJJi j" ( "I (jH^' L^'j- 1 Pj- 1 

.4ie-<-uLij J)\jl\ J 1.17JI 
(J-al^_»jl m^**. ij-^- L^3-*-*° M- 5 ' d '^^J, c ^r- > * ^l^^ - **' ' "I 1^ '■ ' ' ' "Hj 
Lg_> C^^-jj (j-J-!l SjUJlj>JI SljjJI (jl L«£ lal uLfljVI (^Jl SljjJI «^jJ 2jjJ^U! 
(j^o ^JUdl ' kx^aj (j-o z JU CjLo^j_u^_aj)j£jl (j_a (J-olS ^JLC (^1^. (j^l L^-^-* 
l!il_3 . I j" jm| O-4-i (j-lJIj «L_Uaj^Ajl 4_uit_j ^Lt-al 3j)^>.^_LI CjLa^j_u^_a^SJI 
SljJjl cLLa djJL»-l j_g jJI (JjLCJ! 4jjij }LaL^ LcjL^ ^U.",,„'a i2jL>J! j>JLA O-4J 

<2jJLi-La .c. \l A.'^tl jLj^LlJ ^ 1952 aLc c-jjIihVI I jut Ajid^l jlsj .3jujl»JI 

4_lL>- 3Ijj I ^a c^£.jjj tpl ♦ <"i 2 1 «LLaj_ul aj L^jI^j Cjj-a^ jcj 1 p J d 1 ga ! I 4_tiaj^j 
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Lj-«-j-jJa !j_4j dJJj ^-*-J 4 j I -»JI oJ_4 Cj-4-i JLSj i J i n->JI Lj^Li. (j-o l£>*"' 

. a-«_L!l 4JLaL^ 4-C Jfi^ ' " i La C I J 
p^JJl pJJ (-r^ L_oL_oi JLoIijLJ * IJL^tHJl £j_A 7"LJ>0 (jl i JJLJ L<l_l3 (j-^ ~^9 

3l^_L]l aL_o2jI «L£j_*_u (j^J (jl c-lj^-l£ i4_tiaj^_Jl 4_ll>. (_J3 i^^-t-J' (j-* 7* j-» ' aJI 
(j^. *ljj zlj i«Ltiaj^_J1 gj jl^. a I 1 n2 * * 4_lL-£5 2l 4^j_*_aJI *_« «Lu_uLlL« 3jUJL>J1 
4-1 j » ir-i JU^JJJ . 4lol£ j_i£. 4_Aj i"i a CjLoI^ /T^i aLuiSJVI 4cj_<ji i—S^ti-l 
CjLljJljJI ' " ' I i^a-ja-J (j2 dUij iCjLujGJI (^i^- L$jIjj>-I J_t£. i_jjL*jJI OJL& 
(_^jj>JI ^1 1 L#3^i3l (jj-i 1 L^j SljjJI pjj r-LLajj 1 LiJj pjj-ulj L»ya. j » ir>'\ 
i_jjLaILll ^j*-*; du^j>-l JLSj • uq iojjSLlU 0-30 4_lUj>JI aJJt «!jj>.lj jujuSJI 
^j^-> * ) O-4-iJ 4_lx<3j_« (j^-* (^ 7C-lLuJ1 (j^-JJ ' '975 aLc i <_]1j2l u^L>. lyXt- 

. liLi IjjiJ 5_L>.Vl 

(_y^ q~» i <" 3j_Li-^/Ls if iLfljiaJI (jx. CjLujGJI (^ Ijjj£ J-°^' ' ^"'""JJ 
tA 2l rQ^>*j (j-a 3 Lcaj&jjl r*ljj>.l » ijL^tHJl 0JL& ' " 1 * Lgaj jJi£ 1 J-^-Jj <(OJ>*jJl (-^ 

ojut S^Lcl («Jj i L$jIj_Lj j-i- 1 (j-jLi j 1 11 -v «LlL>. (j^ Sjljju>- 3Ijj (Jl j jj 1 iilj 

A 2l fft_i_ul_J L_3j_JLJ (_£jj>-t A I (Q-^>-J (-r-^i J' d J 1 <<1 2l A 2l (Q-^>J (j-^i d '*~\^3. 

(jjSLj <jJ 3j_o-Vl 5JL>JI ojut (^3 jlJjJI (jl^jjJI (jl iU-w\l 1 1 jj^ij .3Jjj_JI 

3ji^>.jJLl 4_ulj^JI jljll (_^i^. oLj^^Li. (_gjjj>o (jjj i3jjjuj! iLaLi 4_Laji>. 4JL^5 4J 

.aVI tfJLA Lj^Uhj 
(_jia_«_jj| Lalj_^3 i(jjjl_iJI (j_o j-JJ^ (jr^- h-O^*-^' aJJt it^j ' all>.| J^j 
j^juaS La1j-j L4-4-J i(_^oLAJU^iJ Sj-jILa jj>. 2l (_^-JaJt_ul LaIjjj i4_o_iit-aj 4_i_j_Aj 
Jl_Lc <LlaL>. 1 1 11 -fc.L^ l_La^.j i«Ut_j_LLaJl (j_uj_a1j_) (j^. L>.jL>. 1 ij mi (JjjLljI (j_a 

.(jL-ujV1 *Jagje rt (—3 I g^Luiaj 
4_S_)LLa_a 4j^- 1 11 1 (JJ^-J (jJ * ijl i n 2l IjL^J ^ljLuI (jjlSJl (jt (jjt-LiLaJI (j-«J 

jj-3 La J-L>- ilijjo. JLc^o-l liJLL^a i3_lL>JI 4_La <^jJL>.l i^JJ! (jjLSU LoUj 
a^I cj l_j j_oj_a jj I i^jJj V !jl>.( (jl Lo iSljJJ! (JJL «LSl 4_uljjJI (JjsI^kJ! 

i." 1 « U3J (jr-^' 4jjaLlII 4JJJI (ji^. L^jjJju ^LSjjJaj 5jjL«JI Lgj x ■ a J 3ijjujl 

cjLLjLSLII aj-tt (j^j cjLa^Li. cjjjl>. ( _ ;r 3 \ *y » (jj'C" i » i_)LjJ1 jjjISLII L^IjLSj 



136 



90JJI Olnh'm 

j^a jlcLvuj <Llu/UI (j-o 3juju>- cjV)M-<-u jl cjLjLjJ! jj-o 3juju>. plj-il 7r^-"S 

S3j_iJU>J1 sbs- i ii ill (_£ LaJIj-jI c-^^tj /^-Ji 3j_j_>J1 CjuLt-£iJ1 jjJLu_u (^ Jul jj-3-3 

]JU^_) ^j\ , ,, iVI 7c_J_ul_LJ Q^ S J ( 11 (J-Aj iSj-<JJ>.2l J I Js^_i_u2l J * Mill jj_« ^J Laa£] 
S^ljL^JV cLul I II 1 2 Ij ^J I II 1 I 1 gj n'cKjl TtJLt-a (_£ ij^^-*' tj- i( Ijl ( II 2 1 

1 JUb (—3 (j^ \ ej* ] jjj jjl si oUtl jj-AJU ' Qj Laj /^-tli d 2J1 I n**(tl (_& 0JL& 

-i g-ilc ^ "->»" • ■■! Lxjjj i(jVI (jy-o^ sLj^LJu cjLjL>.J L^J ju>>j (oJ (^J'j (J^?'-''' 
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(j-o (jLa i3jl>-Ij 'Liii- (j-o (j-^' <lH^-" UJ^ 'M 

<j-u jjj i iii'ltj Lj^LJJ! ojut <j-u (JL^ij^U Lo dlji nj 
^LlaJ tilLlA (jjSLj (jl di! j^ jli Vj i3jJljJ.I L^qjUoj 

(jlII <LpJI oLoLSLII .^'a^ltv.tl Ijutjlo JLa-jJJ 
(jl JL^_La iL)^i_>J1 (j_a (j-U^La (j_a LAjL_aJvt (jj£ju 
(j_a 4_uLui_j£jl .51^11 (J-5_u ?r o i ii l L^-t-a Lujjj i-dLLA 

* ij^-Vi (Pi ^ll^lslji ojl^j w u...j ti *i>*.Vi 
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. d Lo-lLCJ I j j-oljVI i ^ I* ^- a jJju>o (_^-Aj AjJ! ( _ ;r 3 \-$2\ Lajj 

( _ ;r jj>. AjJI ^j^c-o ( _ ;r i j 1 La i_i (jl Ja V i JJjLII (_JJL>.I ojj-dJ i_£J-!' C&^J-S^' 
AjJI L$j (_gj i iij (jjJI 3-g.j i nt I (jLa lilt!} ^tr j isLal juti ^1 J loj (jt » .tlaj i uj 
Aj tp i ii "*Jl (_£ ^j^-aj-^Jl L#j (J-3JLJ (t^-Ji 4^,^ i nit 3^JL»_a j_£L*j p i ii "»iJ 1 ^—5 
a jJl L^j (jj^jCu (jjJl <icj-<-a]l u±c (jj-oj-g-ll (J-«-C 4^.j_<j/ JLJJJ (jl U-lLj (jSLxj 

.^1 ^1^1 JL^ J>U 

q-A \-Q-Jl& jj-s-i (j^tJl d jaJeJJI J_L« (jl^J j m£ Qji i_)jJLi La ^J! ^J uaj (J_ajJ1 
^jljj j-iiiJL^ iCjLJj-aj-^JLi (J-4-«-Il AUaj ^^^ j-^ft c-t^ 1 JLA (j I dJLl/ 2j , JjJulJI 
j-Ja LJs_a I g * C ^-"J sill I <-^>* I ' tg^ C-) JL>iJ (j I ^^A-4-i ^"i^ 3 ^^ LA . j **>~^ >jTuu 
a LlaJ j J_<a_*J1 ujj_j_c jj-* J^l Uf jr. dJL_i_Aj , ijr _>Jl jj-jLSLIl 1 iJl^J 3 1 1 n 7 TLj 
^jj_aj_^J1 (jl ^-Jjuaj i£i_>»j 2i 1 J)JL»-a j-lC 3J)lC (jj&-i *■ 1 Us * T 1 1 J_A ^jUS i Cj Lj j^ij-^J 1 
t Lujla L)i£Lc JLua^j ^jl (Jj-i ^jLp ^-* 3 *' * i r*'- i -J' ur^ SjulJI jj-* ^jl>^] ^ JU 

. j_U_4_l tJjJ) AJUI L^J-Il (J '^ i (_7-^' (*-Ul3»J! *1jJ>-l )t_UJJ>. /^J-C 4lJL_UJ Jt-lJU (_)J 
L^Jj_ t- 3J J)J^?E_4-1 L^J (J_<JJLJiJ 4jLuJ>J! i>J-^J L^jUlDCLjUMJUM I * Us ^ J_Aj i^_CUJ>Jl (j-* 

)<_a «UL_ujJ1 i>J_A jj '-^ 1 L^LLeaJ (jy-ui iSj-^ * ' (Q-*-u->J1 *1jj>-l 4-lSj (J I j-J^. i^^i 

L^jLSj (j_AL^tlLJ1 (JS 1 ^1 ■».! 3eu ) aj 5j - ■■ (_Jj i L^j (J-<j-*3 (jjj5 * '^^^^** tjw i(^JsJ1 jLu 

tL^-mL ul ^^^ 4jjl_ualt£l j-^ 4_lLjX. 4_lU_*-11 &JJb (jl t _ J Jt-jj-LaJ I (j-«J *(,j>^J fQ-J 

,«U JJJ-0 V Lalj-<-ul J^*J *4J I M Vein" (jJ C -^J1 ^JJ^VI 

j^j}] 5JL_ujJ1 jjj^ LoJlI^. q ij-aj ^ 1 1 I j j ft IjIjLAI 44_ij>.jIlJ1 aJLC jl i4£j->J1 
4-lLsvjlj ^J Leajj jl 'p Lca^Jl i 4_SJjiILa jl 4j_<j_uL «LuaL>. ^jj-aj-^Jl 1 JLA L^LqJe-3 
iAj_<j_«Jl «L<a_u3 L^J Cj 1— L-Lo-tJ 1 i>J_A *_ujj»_3 t/Q-ui^JI /-^ ^^Lla-oJI jjI^jzI 
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aJx. (jl Lo 'J^Sl J I (j'J-^ J "if p '^<3^' ^Jl if ^J^*-^ 01 f MiTil JJ-^3 (_£' 

(j-j-II 5JLj/jJ! oJl& oul£ ULU < I jllIo ui^d ^ i^jVL»JI aJJt ^ 4-l>.j2!I 

«Lu_dl *_a (j-*^' (l)- 1 "^' /JiiLdJ pj_uaj_4-l (3'*" ' L-*^-^ 'J-^-^ J-*^" ' ' * a 12 

jJjjMLi (j^l m-wVI 3-c:j-<-u (jJI >°^' r^*^ 'SJLj»JI aJJt ^^ i<l> 3ia-pJ.I 
» j Lali i iu (ji, LijI^ j^jjj ig.L5.jJI ^Ir S_pJI cjLoISLII Sjjls (jl dJLi Vj 

^j-a *j j c jj-a 9-j—lu\^ 3-^' 4_ojj-La_] 4_] d Ia-t>J I J I la 3. ^ 1 <LjL^-**k ttA\ L$_L« 

.^L5l£L!t 

2 «L>. jJ, 1 j-lC j . a£j^>J 1 r- La ) Cj LJj_aj-^J Li (J-<i-*-J 1 a Lkaj ,j t ,— atj-Jaj 1 (j-«J 
,j-^* i d tlLajj (^ JJl 4jj>.jL>J1 CjIjjJ-^JJ 4jljj-*_uJ1 4_iL^tIu_u 2i 1 Jj-I^"** i * j^**' i ■■ * 
<j-J iCjLJj_aj-^J1 a I taJu J-<j-»j i^J-Il tjr 1 ^^ lH^' O' ?^J-^ L)' ^ X? ,l — ^J>^' 

Li^-jj^Aj i £j I^j > ui£ jjx. (J-^J 3 J_a j^^ /^>*J L>- J-Jj-° L^ * «Lj L^tlu_u z 1 » J^**' ' " " 

^Ls^u_uV1 ^JLAdnK" jlsj iAjJI jLu^ tjjjaj^] JLZuV 5l«j^U1 3jl1-l_jj£j 
• ^3 ( j£, Loll 1 /^-l^. r?- 5 ^ i dH "^ ' ^ J J-5-o 3 ^ LjjJ 4_j 1 i jj-i-t-u Lo j_p jj-* (J J-u_u j 

i <= Lj-3 LS «L>- j JlJ ^j a ' ta se j ■« i j-j>. 1 p j_i jj-* j "-^^ ^^^ J- 1 L) ' ^^ « L) *^ 4 fi '-'-4 J 
.(J_Ui3l 2 j j ' <a 1 4_jj>*jL>J1 Cj1jjJ_<wJ «Lftjj-<_uJ1 4_jL^tIu_u 2i 1 ^J^tJ ^jl » J^**' ' ■■ |j 
(j-* c_t£jlu j_A - - i-L^aj II jL^j>J1 fQ_i_uLi 3jLc ^ --* * ^. "»-" y I jL^j>J1 1 JLA cJijJLJj 

. ^_*_u_>J 1 £ 1 J-^>* I JL-LyQJC-J 7C_L 1 1 J_A (J-t-aj (-Hi 1 <—) I mc 2 1 ^j-a 4^. j_<ij?e-o (j-* J 
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.JiaLLaJI £y» !)lii^ Ijjia VI dilj ^ I'll^im" 

p i 'I "»Jlj d La j >■ LI «L_i_j_dl jj-a Sjijl^jl 4_ij>*jL>J1 CjIjjJJLI (Jl l5j • ■■' (djj 
^j^** 1 (-^ ^j^> i eajegJI {jja 4_jjlc «L>.j.} f-LiJ (j-^J ' d ' a ' *"*"""' rt u^L>. d La i ul qj 
(JILa i L#j3jjlj (y^Jl (j-u_>JI ftLUaX. I jj-a LaL& Uj^>- I J *J I La-j^ (j^Sjj 4(jLl>.VI 
Ciljjjj a 1 t Lj^LJJI j>JUt (J I ■ *" i ■■! J-Lcj . L&j-j-CJ (jiVlj j2A-*-"j (— kjVI 
(_*_u_ujjl jSjJJ (_ll t. < itijG 4_j_u-£i£. '"*■ Lea ■ 1 (JL-uju (JL>JI (_3 ^^2j i4_L^jl_>J1 

cjljLi/l (JLj/jL (JL>JI ( _ ;r 3 jj>.VI jj* aj-2j (_g JJI i7c_ll j-*j • w j •-* * 1 1 jl jt - ^ 

<G2jj_Laj J£ lOljLi/V I o jlgj Ij^a i.^jthim (^lll J JjlII jf O^LUajJI (^Jl ij>i-l 

^j^. 3juIuLt_« tilJLlj ^j ' ajj Sj^oSjuLI (j_u_>JI u^L>. (jl ■ La a> >l » (jl Lb jJl^sj j 
Lj^LJJI oJ-i, <j-\_] j_Jul_j_o (Jl Leajl LilLui JU>-JJ V 4Jl VI ,. .1 .^^ VI (JjjJo 
<Lu Lea*] I LgjLUajjJ i. M-r"n n" (jl (_p3jILaj (_^i!l 4 iil"i-sJU ^jJlII j! .~<M ,'^.tl (j-ijj 
d S nil d 1 1 ii i ^ i n-»jLi _}^j>^aJJ fj ' ' aj II jL$_>JI (jl I JLA (_L*jj . L$_La SjijI^aJl 
(j^j" ui U Cj* ' J "^ ' " J^ '^"^ i-jlLut (j ihI"! ./"il'ijAjhtl ^£| tdj'CI i ntl i"«VI . ^."Vl 
jjjjj-La (j-C 3.}Lc (Ojj I i j uj (Jl najVI (j^>Jj '*^1 tHjJLstlilj CjJLajJil (j-u jl 

j^a t Jlj ". Iint l jjoj ( jjir-nt l jL^jJI I Jj* ^ jJ.1 ^>2jj 1( j;3^jJ.I jL^JI 
(^Jl L^Lajj ^ JJI jjtj i^^jLiJI jjJILj (j^l ih-wVI jl i5J,LSLLI w S Lu ^ JJI 

2;jll^<l 3jjJI jl 5±UajJI 3JUJI ojut ^ jj»j i4jJI vliJLalLI 
(j-UJ (jju>JI Lj^Mj>. (jlJ j_«I/Luj (J I LeaJ I J>5^>-J jiji^ (_ ;r 3 i. i j i nt I (jL^ LajJJ 

t-aLJ^I (j-a 5JjLa ^ljLg.1 .^>.j( J x.^>"ii.Mi.i (jL^> i'o^JI I 'i * (j? j*. ,.-,\l ,'^.tl 

* Lai 5jja Lt_a * )l ' *<- VI i>J_A ^j^** I LJjLai uijj (jl dJUii ^j£l /^HIj JL^j . <Lu-LgajtJI 

i_i_Llie_o (j\_i (jjj/LuJI j»J-C (^1 * i'ojJI Ijut i^-SjJ -^ dJJjl^ .oLsol J^ (^ 
JJjuj JLS (j-^'j ijj-ojjl ^^lj_o (jjs Oj \l ,^,tl jjsIjVIj dl Laj U II j (j in i iiL>.VI 

1. 1 j in" f\ LajVl ojut JiLa (jl dJLi Vj .SjljvIjJI 3_lJLUI ^ djULI j-Lpj 

.(^Jl (jSLUJ Ijujlj, L^LujI 
cjLjIj_lj>JI (_p_o ii La S a 3_LaljJI cjUSLSLII (jlr SjLcLaJI ojut (_gj i n" Vj 

,jje_L9 t < __ ) _til L^>-^ 1 ,j_a L*j_lC (jlr dil j^ j • La ~ L^jSLIj i(jl i n'lVI jl i LxL*JI 

allljt, (jL£ i3_ljJI ^LoLdl ,j^ 2loI j_JI (j^Lcj-VI 5JU. ^ (^l>. 4Jf jl>j 
S^Lcl (J-j-2 (_gj^j_o jL#>- (_j-a <Lu .^>»tl .-<! ,;-, .ill «_l«j». j_L^pJ oL>«jI LijI ^ 
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^j-a 4-u-L<ajtJ| &\ Lca-i Jul *_uij>* (JL_ujl ^j-a d_u_*_a <d_<i£L>. i-dLLA (jl lLLuj Xj 

3_}Lc U-t-J-Se-Lcti-3 Z J-Aj i<: ^! ^J'J-J' f ^J'* M (j-° *^Ji-tJL Sj-^Iu-u-o t ^'.^" 

(^ JJl t— (-<-uLLU jlj-SJl jLjIl>.lj tcJL! ^j-2j (jl <-*-*JJ * 4_t£.Ljj>. dJLjJaj Cj LaaJjtJ, 1 
4-U-LeajtJI iZi I ua_u 1 1 (LluvJ t Cj LaaJjtX 1 £J-A (j_a j-jjS £>>" Cr^ ^^"*' Q ^ ' ^**' ? 

4-j-1£jI cj Laj U <j \\ 1 5 Jaj id_^>-jL>J1 cj1jjJ_<JJ aL«J1 oL^o^U L2 -i- Laj_^.j 

^j-a jJLS j»_l£| ^ If J LA^ |jj VI t3 q-jj ... d_)L^L_u1 ^^jUkJI >JJ-U ^J 
. LoL^-i <Ua-LL(-u r ■ ua£ 21 £JLA C^-llSj 4«Ljj>.jL>j1 (j_u_>J1 g I ua£ I £ya Cj> LaaJjtJ, 1 

£■*-*] L^ i^juuo jjJ-o Jl jn**n ii V 1^>- 1_il JlcJ CjJLC.1 JL3 L^_Lo (J^ l(j\ I n'lVl 
CjL>.j_a -Jl . dH i ..V CjJLC.1 JL9 (jj^tl (jl (j*^* (j-^ i£fl-LgaJl CjL>-j_a J 1 5j ■ ■■" 

j_yOj| cLSjjJaJI (jjnJ b i -ll Lac VI ^5 CjLiajjJI J 5j ~ (J^ i,3j-^' til^Lxul JiLo 

(jjL2J L_Lcl^ ijljmtl Ijla ^ic 3jL>-^Uj SdJ^L^Vl j^a JjL^jJI L#j JS"m 
i_jHJ1 (jja 4iLi! ^3 L^JLaiLi! tWj hjjulII (j-o ' 'j''-^ a ^yfl 3jlj_>JI (JL2lLi! (2aj 

.Mia 

^.j.v.stl i_ajJa (>L3e i n" jjc :4_JLlII j ^.Ijt^tl cjj_>^ (jJjVI 5JL>JI (^a 

.4jj1jj>. *^>-j.} ?*-^3j3j (jj^- 1 n ) ' t_i^a^JI (_aj-Ls (jLa t(J*"i mi a * iLZj J^ju i^-jJUtXI 

(j_a LjjtjjjG ^J 5j *" (_a^j_u 3jlj->JI (jLa iSjIj^tU jlo^ (J_t-a^_a (jjutil (jl Lcjj 

ijljLoil ^a LjjsjjjG J2j idilj sLSlj OjLII L^jIaJI (jJI £p.LuJI L^jJaJI 
(j^SjJ '' i j' J j^pajJuLI (_aj-LaJl JUC (jS_4J La (Jc I 3jlj->J1 «L>.j^ (ji^SJj (Jli_irt_) 
jjtj iLoLl I'm i"i Lut ■ la a. ^ )J .(. i^ltl (jx. JLlJ-ul <_2jJaJ! JLcC (jSLaj La J^l 
J_jj_j (jl (Jlj^vVl (j^ (JL>. (_£l_) (jSL«J V ij^JLuil i pUjJaiill 3jIjj>. 4jvj^ (jl 
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.i_jL2jJ| i . .-jt jjtj ^1 ir-> 2I 3jlj_>JI jJ-Lajq (_^i^. '*L^ (jlSLa (_gl ( _ ;r 3 
liiljj tii i"tl 5^LiI JLsuful J-Lc laJloll 5JUJI ^ ljji£ f-Ua^JI LJjlstjj 

S^LaJJIj . L#-l3 3_LoLS_I1 42LLJI (jlloj \£ Jul ->LJ>!I j-^fj i_jL22!I j>^c i_^J (jV 
juu Luli J »" i~i" L^JSLlj i J »" 1*1 1 1 i_iL2ilJI ji^c (j-o =l>oLlII 3j!j_>J! Jj^jjj z 

jj_a (Jl »"i i"iV1 (_yi 2 '*» I flJJ I j a" 1 n" it_iL2!UI .ia£. (^Ala h (jl Jjlj (jis- n-dJi 
. 4IjLj 5^:j-<-uJ >£>-Vl L^SjJa (jJJ JjVl U^>^= 
JLjsJLkj V i*-jj-!I iaLil L#j ( 3j-^ >lJ t»^JI *jL"-"*"-" ^"J- 5 O' L ^ a ~ ^ULl (j-°J 

3_"*.LL! i-Sj-la (JL«-uil LJI ju LiJI ^la t J<" .Ml t-iLSiJI ^^. SjIjjs- ^*-j-s (j It* 

<L>.jJ J-i}-J lSJ-Mj 'OJ-^ 7*^ "^ " J-" 1 ' ^-j-Lq-t-l I jlsIjJJ ju>-l 4Ja 1 ul^j ^-jj-II 
LajlLc J*jIL>»j /^"Ji 3jlj^>J1 4j>-j^ Cjj-jju LI i«Ua_ua «L>-jJ l_*lJ| /^Lc 4jjIjj>. 

,i_iL*j_! jij-»-i I jl» "■< LojlLc L^jjIjj>. £ ^>-jJ <j£. 3-!L>JI oJ-4 ( _ ;r 3 k-f>l\ S^Lil 

LgJI»"i i"il (jl Ja a. *^ ' i^-jjJI 5^Li! J »" i~i~ (jl Jljlj 3jlj_>JI j 1 "- a l-i-^J l^jj 
(_ll L_3j-La j-a 3jlj->JI (JLSUjI 4_j1^c L^j > a" 1 n" LaS i^_A LaS > a" 1 11 1 (J31 Jul 

. LaLa-s fiLbLaJJI (^J-"-** (j^** J-***' 
i5-u-LajtJI <_3LJV| w 'a j?' -ll LocVl (^3 3 nir-ntl djLUajjJI JLSjjI d j uUj 
(^a djLiijJjl JLUJI 4 1 f,n (jrJJ>. ^yfl ti ntl 3^Lil 3JL*. (_£? i«LJli!l 5JUJI 
HJJudl uuui ~a5 5JU. ^f '(^JjVl SJUJI 3j_JI tiJM^I 
iVjl (^3. j LiJ I JJJ-LI J-JjI-J Cj-so . A .^.^Vl qjs ,~\\ . a . * 1 1 Sjj 1 M a IJ-JJJ 
^11 cLLa_**_) j^a (_irt_a (_ij»$i ) g3. (_*"^ilaj z 4%jli l_AJL>-j dJJ!i Jjlj (j2j_u jcj 

CtjLS I $a 1 L^JJ^ J-i-*-^ J' I <i" * J .' *° J' 4_L*ax*j| (<i^>- J-J-ilj (jl OJ- 5 l£>**' 
djir->L>JI oJUt (jl dJLli zj ' _i -^»tl (Ji.lj g* l*3 jJLlI oJUt I j » U " (_j2i!l 4-3 1 1 11 U 

(j_u_fl_U jl 5^J1 (j_oAIj TcJLI (-JI 4jLJU aAJl d L*3 ' 'II (JJ_t-ajJ (jl !*-> J-JJ I J-JJJU 

(j-Lc: L^llVj Lgj<-a ,Jaj>o (^42 dil juj i^^jLjJI jjJII 4j jj! l5 JJI jl JLall 

•iii^l J>^ 
a JLajj^ilj ,. A .^.^Vl j ^jj i-<l L*a .*tl JLSjjI jjlc t_!jLalJI ^j "-«_' Oj^jj. I JLSj 

iCjl_jl^_J_>JI .^1 I 11 ~wt (j-o «Lc^j-UI » «l . *r VI j 1 .*! , JjL^tlJI i>J_A ^j *->* 1 (_3 

( _ ;r ^ j_aj ' • La « II 4-iLy" 1 11I jj\j j^Jj 3j^ tilLlA J^>-JJ V 4JI I j'" (j^-JJJ 
L_4-ijj .^—-^Jl (j_iLSJI (j^, ^J ' a a * rt 3-Aj 4IbLse**j nl Cj^3 i i-r-*^' (j- 1 ^-!' l}^"I-* 
» La 5-1 i5^.j_<j»j CjLJl^pJI JU>.| (_)H3 JLulS i3j_aLlaJI OJU* Lia ^j "-» .11 U^V 
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jl (jl^pJI i -il ■ ^"* I jj-v j^jj 3j^ '-^JLu* J^-jj « *J1 dilji^ 7c Ltaj I jlsj 
1 1 i j * " (J-^ (_j-3 3 j i -^ «JI jiljJJ ^ «_2j w ^j^ — II ,3j^' c^3 hjLcujV! 
aj^j (j-Aj 1 1 j j ? «" jiis I j I . -^ .^^-" j"X? j ."." (jLcujVI ^j^ 4-u ■ ^»»tl j^lj_LLs 

HJ-uJL>JI ( _ ;r 3 " . i "->»ll jj&j iJj^sjJil i f ll i nil (3^Jj i4cj-u-oj S^JjiILo i_fljLk>^j 

L^j J n"l n j^yli-Il dJajj_LaJ1 ^Ir dJVjJJ 3_La_u_uj 4jj->o j^ jj ^1 Lufc LL&L^-ij 
(JIjl^jJI ,j1^j_>J1 ' ■ "+f (JjuaJu ?\ taUII ^j >>•*■*. la J_fl^ t< _ll Lac z\ ^£ Cjl_Jaj_J1 

ijJLftjJ-ll j^t-j os La a f-L-i ifc^t-Us < - L^a£ j-Aj «Squid» «jLt_>J1 » /qj_uLj <-J3jijjl11 

^-ctu>- ^-JS ' il Lea c VI (jia * i l£Lc-<-u ■ 1 c Cj1j_U (j-° *-^->L<_a 3j-*-J JUj-i J-^J 

<-_3j_*_j L<iS (^^Ibt_j «. La J-Aj 4 j^t_J 1 g. La ^—b 4 ^ 1 ua.9 JUu ' i uajtj 1 1 JLA f-t^3j 

^-^IjJl j-j»_jJ1 «.l_4-i ' (-Lga_tJ| (Jj>.1^ Jijj>*jJLl (J_jlj_uJ1 fJ-i-L^aaj J-t^j »<Ll&^-uiJ 
(jjaSLi <d_i j LlI 1 4J L>J 1 ,-5, d_j 1 ^A-p i <= L*-" Lu> 4_u U>^S S>J 1 ^ (^jj-Ls ^c 4j>» j L>- 
I /20 (jr^lj^- ^1 J L^aj 44j>.jL>.j U-c^ajtJI Ji^l J JjU J-^>JI ^ 3j^ ^LlA 



j_*_JI *La 
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U \ r (_gjJLa_j 4_jl (JI-jj it— i-LajJI I JL& (^ (^li.1 jJI JjL^JI JjIjo J_c£.j 

(Ji.1 J ajji .iLj^jJl CjLijjI j-p^j (jlSj ilLLJJL^ j-a^fl (j\£ Ijlj .j^tjJI «:La ^jjs 
(jJI Jj-lj-ll (j-o i^jLJjjVI a JL& j uu u V liUla i4j>-jL>. <LLa (ji^-l i ,.~.\\ 
Siiili Jjtij (jl ,j-o I^i'kij (_gj.il Loj 11 n^ull jl JL»- J}L>. T-jL=>JI 
CjL_]^_j 2 J d * rt j J C ' ' ' *-* • II jl JL>. (jl ij— a 2l (Jjl ^j^> * ljI (j-k J-dJ 

( _ T ^ Li j i ii "i j " • La ' II (Jj^s- j^e-jJ! *La ^1 ajji iiLj^JI CjLijjI isLusI (jl 
(J^L»J,I (jjs j^j Ljjl (_gl i4_j£ LgJjioj iL-i-LajJI jl JL>J CjLijj^l 0JL& ,3'j-^*' 
i_flJLie_j Lo jj* j ii_<-Lajj| (Ji-I^^Sj-LI (_]^ij>J,l ^1 " • Laal\ 7TjL>- i— ijjj.1 
(JjJL>J,l (JjsCjLoJlLI jl CjLjjj^I (JLjILiI t_u>.jj (jr^II L$jj n i nVl ilaj Laall 3j_iiLti 

. ij_£p ji^Vi jjuai ^i a^Aim 

^ n i ii j ■ _■ .^»tl jl jl>- (jl (^L. MjJoLa 3JVj JjG 5jj^JI ojut (jl dJLi Vj 

(_J| «L>.jL>. (j_a J— 4-1 L-^-ji c-ujJlII »(. i iitl (j^-Ij ia^j i nLJ^Ajl Cjlj^jI jj)j-4-i 
t^jJ! Laj ^dlli Jjiij V I jLJ^ <<L»-jL>- c^l 4JLi~1^ (j-a j-a3 V Lg-SLtj <<ili.b 

ScLLo /7J)J->J| (j-O I j * * -1 * J 'i I ' ajul I JLA L_t2J^_>»J (Ji.1^ Cjlj^j 2l 0JL$J 1*1 I H4 1 

d I ~*.1 J (_3 A^ J I iiLj^-jJI CjLj^jL] 1,^1 I 11 4 1 ' ULOJU] (jl JULJ L<1J^ 0^-p ^^J 

I* )J-^SlJI *Ll>.^JZ AJJJ 1 ||U^-J1 CjLJ^jI (jl L_3j_JLJ (jj»_t£ 4(_JJ-^Sjl I )J_>JI 5^_OJ 

^ i n"»Jl 7c-i-LtaJ (-y^>- ** *j gSj J I 4_JL_u (_^jj>.i Cju^jI 3<_« (J JljLu (jl JlJ z L^-ilj 

(jl_3 ii_i ,^, . II i_i_j_5^><j (_)^>.l^ ^Lji^ CjJUa_j La j_& I J_itj iV^LtlLa ^ 1 ■■ a I 
4_jJLiji SjjuLLo i_2lj_Iol w I c (_£^L»_j L-i-uajJI (Ji-lj Ji^>-jJll aJ^Lijjjij^JI 
( _ ;r 3 ajji iiLj^jJI CjLJjjLi i^I 1 11 <i 1 (jjJI (j-A 4jJLvoJI i_aljia^(l ijj-itj " .'J J^~^ 
(«1]| (__A (Jj i4_i_a /7^j->JI (j_a Cjlj^jaI i>J_A jt_i_4-l (JJii (j-^J '' ' ' ajtJI (Ji.1^ 

jlj-_a| J_t£.j .fiUi.L (-JI ' 1 ■ gaj II 7TjL>- (j-* ajj 1 nLJ^jJI Cju^jI * iJLstj aj_jj 

(J^i-lj (jl-J 4 I ir->j-ll *LxSI <j gSLll SjjIjJI ( _ ;r 3 (^j>.Lioj 1 ^j« ■*■-' (^Lij^^ jLu 

VI 3j_jI jJI (^ (_gj 1 11 j V jLuJI I j-4 (jLa i<L>-jL».j j-^-JI *L° drvj ' . ■ '^»^ 

.SjjIjJI (^ jl-J^II lSJ-^ ^ a L*JLi£.j i^LujtA 'l-a-ia (^1 sGjui i."ili^*>J I jl 

ajJj 4JLa ij-jUJI 5iLiI Sjj 1^1 LlJLaJl ^1 jll«j ^j al tail oj-a (jl dJUu Vj 

i^U'i'iVI ij\jj>. (<uj/Li i_3jjlJ 'LLl'-o 'l-*^ (j^\ Xi' 4iLalII ^j'j^ 5 * ^JJ- 5 p-^P D' 
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V 2 a I AMI jjf ,_gf ijljJLa-VI jl JLll^VI ^ 3_aLil!l IjlG i La 5a LtjL^j 
dJJ jl£ i3_j|_iSLII 4_j-3 l_4-i (j^i-L-u j-jlL 3jIj_>JI j J ■ * a (jL^ I jl I J-il ^J^-^ 

3_«_i2 (^Jl 4jjui <.-.li^j lil VI I ju! Cr jLij < j<tl jLoJI sua j_«j V n. .<^>ttl 

. 4_Lut-4 
11 • .^>»tl ^Ir 5j^|jJ| 2^.1 ,j j<ll 2_aJu^aJ| SjlJujJjj Li-*^j 1^1 ^J-^ 1 ^ liLoj 
gbL^-" ( nl (j I ^t-Lgajj JLol J(--& Lii «QjLJ fj 5-u i ■■ a1 < < < ajul gbL?T-" < ul suljujj <i (J_A 
(jl 1 J_A ^-Juljj /- " ^ fljul jLlUI SjLilo Cjj-jju I o j rt «QjL) LjjI.} /- 5 u < Li^ajul 
^ ■ V» w tl jjij i:»ljjj| ^ I c sQjLj (JJ-S>3 ( _ ;T ^>-j L>J I jjj^ii! ' . i Lajul 4jLa-"i i .il 
djir^La. d i i~,n djir->L>JI oJ_a>j ijl jJLU (^ (_^i2Jj Vj JJJJ 2 4-^jLJI 4_uj^u<JI 
3j1j-j>. (jLb i<3_ljljj>. j^'^ rt jj-a LLaJLa-**<< nl I o j o 9 i 1j j iS I ^ j "■ i_aHJ 1 cLbLoJ 

.aIjjJI (_^i^. 4jjIj w 5 a i_jHJ1 2_3La! (J I »"i i"il 
OJLa> CjJ-30 JLSj i4ljLa> S.cj.^ 4_j^.jLJJI Cjljjj-«U fc_i Lajtll './J"*-"' i ujj 
4_uLul ^j-a sj^- t—flJl jj-a I^V 3 * i liL? ***' ' " ' h ^" > " J - ' ^* a L>*3 C"^ ^ «> •**"> <.<V| 

.3j^.l^JI 
^j*_j 4-LgaxjJl » la 53 jJi£) .4ijLfc CjLcj-*_uj d j i i ^*tl CjLtia-uJi ^J 5j '" lLL! jtS 
4-mj i ii -c-a 4_Cj_<-u u~&j " . ' >-a_«_ll (Ji-l-i SjUs-I^JI 4_uL\JI ( _ ;r 3 Ij^J-o (j£J "''* 
t _^ul i n">.VI (jl 3_cj_,J| ^JLA (^ylnjj i3_cLJ| ^£ I^La^LiS 72 ^l^s- ^1 J "->" 
(jjl^^. ^ J^-LI (j^ 5Lu^ ^iP S^Lt^o (jr^J '7t-U (jrll Mia JljJI (jjl J 5j '_' Sk 
J^ I alii w j i a « 1 1 jL^>JI ^1 Jt'n ill j I Ji2^ lJ \c Jjj Lx-a t3_jJL!»J1 jj^ 20 ij\c I 

.(^>JI ^LSLTLj SJa.pJ.I SWI j_a j^-^JI 
(—11 3jlj->JI «L>*jJU 4_o*jL>JI CjIjJjJ olt ' t-Ltajtjl <bL?-**( i ill «Lc j-^_u jj Gj j 
(j2 lLLIJij ijl Jl^JiI (Jju-5J i ' " ' I i a j ' 1 1 (JLSjjI 3_cj_,j, jjGj lLL! j^ 'J-f^ J^*- 
cLLkseJJ La dilj ^Ir JjJj jj^Ij iaLc 4j>-^j S^jj^JLi JZJ i -il La^VI 3ji.il i n-w 
J 5 j 3 JLjJ ui II Jij-jJJ LljJLjI u^sj-ilIIls LoJL^. ijjjjjLSJI »l"i uJl aLj! Lt-Laj>. 

}L)L& IjJLC J2JJ (j! i4j^L«JI i_3j|jJaJI 0>j iJl^l^JI <_i uajJI g-olaj 



Lla-LmJ : 



^t_i (_!! (J-t-aj JL^ cLcj-i_uj 4_ia 4_u_t-ajtJ1 diLca-uJI ?«_jLZi3 Jl^S Cjl Laaj u\ £jja 

J^l 3jLc cjLcajJJI JL51JI 3x.j_<j, oJL^ (jlj i3ju».I^JI 3_uL\II (^a 2 , a , ', ■ aJ] 

Jl^ lXj V LiJ£j n_3jjJaJI oJLai 0-30 i-t^jJ J I i_<-^aj(JI JSLj Vj . j_uSLj dll j (jjs 
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<l>.|jJLj "j>Lc /?JL«j 5JL>. ir&j t/j . .^»tl jjLi&jVL] "j>Lc ^ « i nj Lax. I i»a i n 
(jl i " i . 1 1 ^-^a (jL_? jlbj . <lcjj j-uJijj jl iJjs-kJ! j^c jLhILiVLi jl ajJJLi jl 
Jl sv.M l 3jxjjJ t_il-Lag,VI '.■j-^~ jJ>LSL!1 (jja 3JL>. £ya 3jL^ JLAjiJI I juk 
j_^c dJJi (jl j-«-i L*^ dJ^-P c^3 ' ^ d j.' '^*^ cjLUajJi! j£jX\^ j«-jj-<jJ! 
(^fl j o" i in (jl * jk~ . .." i »l .^^ VI (j| LI -i^ Cifi jula iJj^vLLiVJ c?"^ r -""" ** a 

3_LJliII ^ 3 ,v> ,', 100 (^Jl J i^a-j jJa J-jL* JjJ«-a-! 2j,,^.tl .-.I iAjJlJI J2J 
( _ ;r ^ (^^Ijvj .,j}LjijVJ j' u< <" tl CjLajVLc I j .lie JJ-JJ (jl (jj-i CjLcLu/ SjjlI 
J_2_j (^ i_il .^.<~ VI j a "u n* ij>lj^VJ i^.j.^* ^^1 Sjuj Mill JjL&jVJ CjVLv 

. SjLjjtil d " i > U II i 4_i_i i ^ <J I ."-I i ^ i ill 

(_£jj>.VI <Lu-LaaJ I j^lj-LLi LuiL-ul (j 1 »*i" (_yj-i-QJL]| JjLijVI 3JL>- (jl JJLjjj 

. LJjSJ) La i_a^L>. (_£jj>.I (_^>l^tj j-j_alij /^-Aj cA^ i iill (jj_>JI jl TtXI (JILa 
^l r\SL>Z I j jl a i^LajVLj ' . 'I "* ~ * ' .'^ La c ^ o' (j-° (*A>^ (jlr j 

LaL_u I i* iXj Lul ^aJj . SjLo* 3 >)Q ' * I (J-a_*j /j£ 5j a" i ii a d a ' * ] a Jju LffcJ>l JLal 

L$_ia i "A" 4jj^c 5JLa_i ' . 1 1 La" LiJL*JI ^LjjiJI (jLa iSJj^Ja S^ILi! ujjj>.l (jj>^ 

«(J_UJ_LLll JaAJ I ^'*~ 3 'J L l -Lqj > . L$J3j-*J «UL>. (jj-Aj i La 3j-UZJ ^yu\ I n~w VI 

. I golx /j '1i<^ i (J-«-i-ll (j-« CjLua (jLSj «dJ-4-i)> (^Lt-aJi (jl ^Jj^ la 
i_a_L> j-4-i (_£ j-!l (jLjj ui II (jl (jjjLjj/I w I c 5j_aLlaJI aJJt dij i nB j^j 
a Jjl (jLjj-<_u (j-o I JLA (Jlojj t(_£jj>. I 3^^ LaLi_u «-Lgaj LoJU£. 4-L^ji Ja /cHj 4_»ijjl 

(jl VI i(jjjLi_ajvV1 (jl j_^a jl «(J_u3_lULi» jj * iii 1 1 4_lLc c-*3^"j L4-0 aJl^jI (_JI 
(j^Lxjj 1 LiLlII (JLtJI '^-^j ' ^> ^^1^ 4al 1 no 1 dl I j'*» i4 "j~-»lt jjLLa | jut 

(jLj^ uJI I JLA^lr J-^!j iJai ''-^ dJLut J^>-JJ !>La ttl mAJu dllj • ta 3e lj jl *j-«U 
«LaJL3 (_y3 AjJI (jyajJu (jjirej (jl «LiSL«j lLL!JL^ i I g-L3 j-4-i (_^-II <LaIaJLV I (_^Lc J I 
.Aj-ill (_yfl (jJj_luj (Jlj La AjJI jLu (jl (_^Lc (JjJ La-a (j-ul 1 n">.Vl (jlJLia (<ii.j 

i(jjjj>.| -3^ LaLu/ » 1 '--" Laju^. i«_u3^JI I jut ( _ ;r a U» .'^11 jj| ■» ■ v»~l jJij 

(J a 1 ul (jl 1 11 II (j_a 4_o*jL>JI 4_o*LLl1 (_a j-4-i ' i * ^"~ c^^ d ^J^"^'' /J& ^-^J 
(jr\_j ' 1 ' a * II I J_A Ja-a LgaJu 4(j5j-j>.l 3^^ 3^-" j* '^*J J <f.J i5j-LuLi_a 4_ojJI 
UxJ-aaJI (jlr «Jal^JI .Ui. V.1I I JLAj 1(J lii i nil (jl i nil 4j£j (Jajj Vjjjjiill 3-aIac 

.(((J_U5-lLILi)) (j-tJl I il^.V1 (_a <■ M I nil ^_A 

i U , ,.j*i rt (jLS_a (_a 4_lLi i LaJi LgaJl J_lc jl i La ^ a LctaJ ' 1 1 ^* II iULuol jJx.j 
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(J_J_4— uJu j^t-tTuJ (j-^-lJ iC-tJjJLlI ( j-uLt-aJ>- 2 1 1 JLA ti_)JJL>. <^\ Lill!i (^-ij-l i4_La 

jl_^_>J1 ^1 J uaj m£JlI1 <j^l ui3»V| ^V tiil^j it-jjLAJiJI 5LjL^j <j_a Jjlj 4jI£j 
^jLS jt " )l Lea c * l ^L^-i (j-* 'J-^'-'-' 3 O^ *'J-*-" ' d ' "* ) J-A m£JSjJJ - L-bgaj II 

. < t-Lea-aJ 1 j _ T 5 i la - ■■j**' ■« (j L£La (j_« |j _} Lt-sa 

)t-LL3 V 1 4_t-aL>. i JLjJLj ( j_uL_a^.V1 £)1 jJl3 (-5 (JIL^Iij L-»J>^ ljj-«-tTo <d_aJ_uaJ1 &JJb 
' " ) 1 L<ajJ (jV! J '^**" ul (^rJjJ)) Jj-^J 4_JL>»-11 £JLA ^^^ thJJ (jl^J * ^/ a lQ * ' 

- a i^j * < <a 1 1 *_iLta in jj_a 3_}Lc jJLuaj 
l_ul_3 t( j:j^Vl Jj>3 L2L_u L^ « L^aj !_£ ( J5l\ 4_JL>J1 lLUj ^yll LJJX. Ijjj 

3jsj_*J1 ^^ ajlIIIj 3^-^^ i£->L*-l' o»l '"^V^ «^-fc ^-^ ta^JJ i^-LaL^ 4ILl3_> 

«_La-5_Li ij-j V 1 ^-j>.j_j 1 g ^ fl ^-t-Ju-i /-oj! SjJLaJl jj^Li. 4_il i La a* jA \\ qA$ 
(^1 ttyi Lca-aJI <U_3 da-a ua m£JlI1 ^LSLilJ ^lUtl ?J^I (JJ» L*Uj L yA in^.Vl 
ijJLit_4-i 1 g *' 5 3e ) Lal_4_i a JLSjI ujjii* LiJt jJj 1 Loj-Sj aJJLIlj jj-uL-o^. 2 \ JLJa-AxJ 

i>J_jfc jjl ■ 1 C J J_J L_4_d 4J-_4-Ilj_u_1 J-J^i 1 J^>>J-1 jl i (J-J_4_l1J Li ( j_uL_u^.V1 ^jLb 

^^ tiUj^ J^JJ *'■.' t^tll 4_i^ LtaJLua m£Jl!! tjLSLLI jj-a ^-*^ J ' '^" C^ljLiV 1 
pi ua ' ) j ' Lea-l ^jt * J ^" ' " * <— (-uajul ^—b i ^** Lgall (_)1djjl1j m^jJI (ji£LL1 ^jl 

. <j d_uaL>. ^ j ■ La£ 



' ■ LcajtJI 1 JL^J ( j-ul 1 n^.^1 SjjjjlI ^jLs^ qjo, X JU «_uL_ui 3jL*J j-a 2I 7tIIl>.1 VIj 
(JS /^-Ij *1 jJLJl (J-S_u aJJI ^J-^j L^Sj - 1 ul^ju] ( ^ya d_LaJt_ua aHj m^JJI $.j->J1 

, L#_t^ c_i^£j-Ll j-xL jIjII 2U1j! ^yi^. 

■ 1 C J-Jj-J Lt~*~^ (J-aljJLjl ro_Al j_A (j\st-t-u£ X 1 j^^ j^ea^JLiI £) I 7c_Uajl J^J 
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i%-x ,,i<Vl c-l La 5-Jl (jl_a n— il i^a-cVl 3JU. ^ Lai . J1AJL j-U • -j ■ -»_» jls 

. sL°Li3J) *j uiC (jjuii. ^1 Jj^iJ JL9 ">j_i3 Jjlj VI Jl Mitl ^1 i_£J>jj V I J*'* 

^1 dltj) (^ i. .j i. ill jljvjjj i La Jo. ^1 ^ j - — T^ ~ T 1 | j_& i_lLi^acal (_L«tIJj 

1 I JL>. j_<JLi^j il— ll '" C Vl (. i If ? 3JL>. ^ (jrua- i uQU dJ!M ^'niVI J Jjus (jl 
i5_ullll ^yfl 2 L^jj 250 (jr-ilja- J-S-y i^JJI i^Lla c. lA.'^tl . ,,^^ 2JL>. ^"'« 
p **- 3m J-&J '(jr* 7~ ' nS * I (j_a 4-qj^j>. (Jli-a lill^ILmJ (_i au\ «G^Lj (_ll r-Lijtj 

. 1 JL>. j-jju-a 
3jlj^>JI <3j>.jJ) pLajjl (jl La£ t/-JJ *~»* II ^yu\ i n-*. 2 1 (j_a ^j>JI 3j)Jj-l (JldJJ 
4_i^>L>. ij . .^..tl jL^jaJJ 4-«JL] jlj_Ual lijljo-l ( _ ;r 3 i. 'j i ""'J 'l-y-*- J>JJU>- (j-C 

l_JljVl JU^I S^jLLiXJ t_j^lSLII Jo.f aLs I j)l 4Jf JUj-ljjjij j_La . U^jt jlSj 
c__^jj ^1 1 La a fl-ui-1 (_$2Ltj 4_L^ola 3jH£ ^ a" i n" 3 ^j I La 1 1 0JLA (jL9 ijL>. <*JJ /^ 

iLgJ t-jjVI J^-so {'^^■j SjjLtall oJigJ i_JSLII J-a-?o j ni'q jlsj .aLtall I jlsLs 
SjijLtall ojl& ^ J Juj i_g JJI j-ILJI ji54^JLI J-*1=j (j! i| ^ 1* j^~""j s-JSLtt o' 

.(JL>JI ( _ ;r 3 Cja-a-!J 4_iia 

J£L> La^J 3Js}Lc. V ic-^j^' t-.fi*> j! c_J^-" yfa o' -^ 1«/ q u^p ^J 

3N La 'I J_uii 1 1 1 j * a JS j^i tc_LI 3jIjj>- 4j>-jJLi ^j I «jj j-a2 1 ij^3 itiJJ J 
(jSLIj 1 1 (j '< a J^ p 1 .i-v Sjljjx '^•J-i f^J (j-^ liil j 1. ij 1 m~j n_ujVI «ljj i_JSLII 
jl itcJLI 3jIjj>. 4j>.jJ (jiaAa. (_^Lc JLcLjij i JLj^ j"ll L^aLi. LaLLaj lillx-i t_JSLII 
I j_a JiLa liii-aj V (_£ JJI i_tJjVl (jl (>o. ^ i^Lilj L4J Jajlsej J^Vl (^JLc 
(—1! «Lit_a 3j1jj>* «L>-jJ *-£Uj2 l-£^ i ti*^ i^L^ ^ p "r-i LJl£La JLs=_) jaJ (j| taLla til 
.(JL>JI ^ t_uj2l Cjjjsj oLj]^Li- i_a^Lll ( _ ;r 3 i. 1 1 1 m~i~ j-J-^ J^>- 
CjV jLJ.1 dJJj d j uiJ (_£j!jj>. (J^Luj (j^ JjjjiLI ^JaS jJI j*LLaJul I JUt t_j^pjj 
^1 I j •»■" a ' ■ dSJI (jjs /TJ^J ^- 'L^y J-JI (_j-3 AjJLa .2«* I '.^.tl ^£ i^jLa-" 1 n" (^-i-II 

(j^s j_u^ jijlc (^ ^Ljj^iJI ajJI I jut j_«j ijJi.1 ^1 (_Li. ju (jl (_L^ 4jSL!j ijJi.1 

(_£JUjjJ1 aJJU (^ l"i a ) 7-U2jj1 (Ji.lj) Jl>.jj (-pJI 3>-iJ I eaJI (jKjIj-ifoJI jl pj)j-jjl 
ijjjjLji^I I JUfc (jr^J • <— *ua>l (j^ j 1" "1 U (j-JI SjljJ^I (j^l -ijl^II Jl 7t-LI (j-a (jjVI 

jiia jls aj^i o' ^ ' j-M cr^l J^^ ' t 'l5H (j-a j^j-ill (^Juj^iJI ajJI (jLa 
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. 3j>jlj_ij_£Vl MjJLjjupl *jJ\ ^Jl 3-2-iJ3jJI pj>i!l aJJt J^Li- ^jjIjj.^ Uj^j. 
JL9 d\ i hi II a ) ^a ijj>.V (jl^aaj>- (j_a 4_djL_oJl JLjj-jjJI dN i mi (C^>- ' ajgae la 

jlso. , , U U ^ 1 1 j jjjjjjlj pi 1 1 nil 3JL>. j^ s«LoSLII ,j^ 5_JLc i>.j^ ^Ir (jjSwi 
i_j^LSLII JJLo ^j^i-Vl c^Lilj-pJI (_>Aj«j 3Jb. ^ dili <j-a 3*Li£ Jal (jj£j 

. L^jJI Loj t—iLjJdlj 

0J_& <»J-ij 'V-O^'j '■' ' <JV < L-S-jI-j-»JI 3j)jLLajU (^ 4JI J-so I JtSL&j 

UiJjVl (jl ij^- Cr 3 "-'^tl ?" ij^l c-"*' J-" e^^i)-"^' (* JL " Jt d>f^ 3Soj5iJI 
Jlj-U <tie_a (^Jl ,ji-L-uJI (^JLj-JJI AjJI *-3J-y aLL-lII I jjt iiJ±Uj V (^jJI 
.j-aVl 4jL$J ^ c^jVl SLsjj jj.1 I ju» Lj^Ls. i_2}LjI ^ <_u m~j U-« OJSjJI 
jnqv jl f-Jjl ^J'-J-** '^- > 'J-^ P'-^J'-^ ^J'J" ™ A-u-ul i n-»J1 JuJLtL 7*-*'$ 

(^-s^JI (jl <-^jj«J 1 ;Kj t 4_ijLIa^j J^Ls-V! (^Jl i^jJj jLui! ^ ^^>-jj 
,djl,v-,.ll oLa- LuuJlj diLUsLuLi^i'l ^j*-*; Cjj jo. i.ii i n" JLiL>^'l jux. 3 jj_uiJI 

I JL^Jj ijj^LJI 3_J^ jJkl (jr^- !>ky lS 1 ^-" (jU^I ^^ (1^ J"**-* J-^l^ib (J-^J 
,_jAjjJi.l <j-u!j (_, 1 r jJi-tl jl -Aj^' *'-*' (j-° Cjlj)La£ > i>>j ^1 LaiJ t—u i ii II 

.(jlSLaVI jJ-Sj 3jIj^>JI (J-tlSgJ 
tfi i n -»J1 3jIjj>. ty\£- 4jj1jj>. Jtjjjjj Ll>.L_u (_£a_>JI ftl^a^Jl (j^-J LaJUXj 

VjJj .-kX\ 3jlj^>- fL^Jjl (jJ^Wj p ' "">^ *_)!>*■ f^j' c-'l lSAW ' l -*- a cJ^ 3 

j^a ;->! j I tl 5_J_LtC jl ( j}J-«-tl j'j-^i ^ J^T'J 0"l>" (J -3 3^ I nill OJLA -i^-J 

^jLijLjj <i i ii ->J1 3j1jj>. <^>-jj ^j^->^^ c^^ ^- C ''- J - U -J (j-"' i^-iLJI^j-^i ^j^>* > 

.^J-aS 2l «L>.^aj1 i^^- 4Aju^aj aLl^JI ^j-a yzX\ ^^-4-1 LL i?tX1 3jljj>. <^>.jj ^j^->^^ 
TtJLl 3jIjj>- 'Ls-jJ (j! 1 1 j'"* LjjJLso (jjJI liJJj (Ji-o JLjj wit sK j i"i i-£.LITl<-i (jjJI 

La j in-*. Sjlj^. 3^.jJ (j-o J^l d)j^ '^j-sIj-II U^tL^ ^ [jVjJJI alut ^ 

i Jl_4^>J.I J jj J (_gj^>JI ( _ ;r 3 (jVjJlJI i>J-A IjjJ LaJU£,J i LjjjJjj SjUs-lj £L>.jJU 
Jll^LILj L_AJLj_uj>* 3jIj-j>. «L>.j^ jj- Lr^' •" i-L^aj LjJt-a 3jIjj>* «L>.j^ ^jl JL>u 

V i5-S-il i ii tl j_jj_j_i!l aK i i"i (jl i L*j_j^. j t—ijLaHJI ojut O-Lu jlsj .cjLvjj 

IJJS.I ( _ ;r JjLAJJ StcJLI CjjSjJ p^jlij (jl Ttil > jV*'"' "J (J-*J 'Tt-LI J-A Lo (jVlj 
(jl JjLaj (Jjj j-fjS JL>. ui\ 4 i mj I JUt (jl S^l i ii lit p^jiij (jl jJLl > jU" i im (Jjt 
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*(j 1 c [j 1 J-A jj-a J-^' J-^*' ^ijr^ 

(jlj i3_oL«JI Lgjl riir-i (^a S^Luil Lj^LiJI ctuij L^LiJI 0J-&3 iLj}L>JI <j-o 

iSjJil jjlj j-SLaJI (jLSLo j_tfc Tt-Uj (_>a ' "* *» "' 1 1 (j-« '^^ *^*JJ O"^ "~ u 

<_3j_«jJI jjSLx-ij i4j»- i mal (j-a Oj-^c JS-o liUj) ^^ 4JIL0 TtJLl 4-<j/IjJ) (j£L«-!J 
Lj^LJJI aJJt L4J JjsLkIlJ (jlII CjLoLuijSLII 43jjlaj itLuljj g£Ljl 4JiljLJul (jlr 

LLISL4-1 z » "i J "II »f jJ^jlJI jjx. p K~ 1 LajJ^i 4_uLuijJI A IS 1*1 U I mi'li j 
x_u3 J J I 1 1 j j S ^ a a> f, ' c I ^ ^a ' (jt^aj d glS /^-#3 1 4Ja^mJ (J-aJtJ I (_ojjjtj 
5; I aSLi rcJL I L^j j»j-Sj (_^j-JI L-ojLLb^JI (_£JL>.J Jix-i » UStU I ^ "X lj , |_^J J^Jjlo 

,itX\ L^j (*3-dj t—iuLLij 3j_*j L>.Qj d 5-uL>JI ^—^ ojIS 1-4-ijj (4_jjLc 
hjL^jVI ^ !>Ll1S VI aIj^-^LSLII ^Iz. jujj V (_g jdl 4JJj 4^i-j £Ujta. jJL^s 
(jJ-c j_j^j Lj^vLiJI (j^j JSLa jjlc (j^j jJil (jjSJyj -(_^>JI (^jLSLII j my (^ 

LtJj^?E_a L^-i- Q3^-^ C^ A45c-1jI ^J^. d 1111I ^JX. 3-Aj i4_LL>* Q^_u_a L_ilJI 4_lLa 

.aiSL^JI 

jJ L g— 1 l U 1 ^ya , I j se i A j La a y 1 i 1 p ' n^ jj-a 4-ij-L^ajLJl u^L>JI ^j^Slijj 
(j -0 J-**' -SJi-CJ (jj 1 11SI u 1 in ^ 1 in ij pj-2 p 1 n->Jl I JUt (j^j pj_ibj 1 Ljjj_2j 
2 _. • . ^ » tl Lj^LkJI JjiLjIlJj .«Dendrites» CjLljjjlJJ) ^^1.1" 4j^JliJI pj^-i!! 
CjljLiiul /j^S 4«L>.jJ}j-a 4_ojj-Laj CjljLtlu 2 1 i>J_A ^j 1 La *" j 4 1 j *j i Lij^ CjljLtaj 2l 

SjLJol jj-A tjj 1 .1 Sal jji j I La ~ j Aj 1 i^ajul 4_lL>JI ^ 1 Mii" ,_^jJI SjLi/VLa 
SjLi/l ^1 J^tjj (jjjjii? V I SjL^J (jJJ SjLiVI ajjt J "->" Lajux.j i^LuLj^i 
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TuUncUl (JUL? iJjLujjJI JS'iVi iJljS 

(<s_<-uLj i_3jjLJ ( _ ;r lJI_j Lj^LiJI <j-\_i 4_«-3^aJI ^Jl . ^"Vl , US i J^^Li. tt j 1 11" (jJ-II 

. « Synapse » 

(j_a fj i n-»J1 L)^L>. ^j-a l_Aj_i£. d i uiJ 4-Lt^aJul 4_u_>JI jl jj»a /qjLjJI ^—l^J 
VI . I j ... A « 4_u|jjJ| J.al^jiJI ( _ ;r l^. L^jIjIoJ 4-o~Lj(j-aj iaLkJI c-ljSjjJI £ Lp~Lj 
j—II 4_ll>. jj»a Cj La^ U 1 1 (J-d-u L$J yqml (_)-£>L>. /]£> i"i l MS ujjj Lulj LaS L$jl 

4_lL>. (J^J .(_£j^>.ij 4-lL>. (j-U ClLajU U (_Loj 4-U aX (_^Lc 7c— LI (J-aX. JLajJLJJ 

^1 1 000 £fu La dJLU^ jls L#la 2uii- JSLa . ,_Lu»*qJI JfT dil jd 3JL*^a 2_,,,^^ 

(^1 d) Laj I » a (j_a L#jjJ La J-H-Ll LjJ t n m" (J I LQJ I 4-la.Sj 10000 ^^l^oi* 
I 000 (—Jl^o^. jj_a CjLa^aJ-*-a _ a Dj jl «_tlaIL*_uJ Lgjt LaS t L)^L>J1 ^j_a L&j-i£. 

j—lSLoILII (_^-l^.J (jjjLvio^VI (_j-l^. -Jj-iJI *J^ o' «LaJL«JI (j-a jj!& JLjjjijj 
(jlj *_2j (_^II JLi^ajVI Ja_2j JJLC (_j-l^. |>^^ ljLaH^.1 JLajju tpU'tlj j^jdllj 
gjl i ajVI I ^^^"*- ) /^II L_d_iLLb^aJl pjt>\ jj_a jl£ La_ijj 4 L^Ha-uIq ^—L^ ?cJL1 u^L>. 
3-Lu^uJ (JjlS Jij^ ijjjl 1 n tl jjjJu (jlr 3jjLiII ^^ ,2j . .^.tl *JJ L^L>. <j^j 
iiUjl£j ip U~ 1 1 (_ ;r Lc 3jJl2JLj dja 1 m La (j-tbj i3j_iiJI jl 4-o-jL>JI CjljjJJil 
. 5^S1 JjL) d j a 1 11 1 La (_ jr -&_9 'cjLaj-^' tj~* 3>Hij CjIj_jjujI 0JL& jljIoJ /jrLc SjJLtlll 
jj-a ^jLt-uJ VI 7c_a j-;^- 4 - 1 La ja_At ^__A iSj^l JjIj aLlijI /^L^. SjJl^jI ^ji ljLui Vj 

N ^" ' ■■' rn ' 'I "*J1 ^1jj>»t j-*^' 0-* ^-L' j ,'" * ±3 * l£j^* * ' ^jLuISjI jj-* a j-££- 

d\^i j". , ,.l (j-aj iajJ! (Jjs 3j_u£ Cjl_LaSLi oJUjjj (j-a LajJalj lii! j J JLoj ,2al Ult 
(jjj (j-° ''^ Cr' l^*" ! l-P-*f " j 1 -^' O' fi^-J-?3 • L)j-?' «.nSjf I (j-a Sj_uS CjLlcSJ 
tiJ^L^L^I (j^i y.20 (j-Il^a- (^ JlJJJ (jr^j- 1 n<>L! 4^>L^l^! jl VI niKfu^JI 
j "Ijlla 50 J^e-i OjljLJLa )«-Luj i(jjSLvoJI 3JL>. ^^ ij\sr 1 nS^LI (^JSLII p 1 n->JI 
(JJUs t>j- 1 n^>U j^jSUI lj!^ ^"iihVI di! j <j-a jcUaljj . 3j^.l^JI 3_Sj^ jj| ^ 
jalj 2al ult j j Xtl ^cJJ ' '^N j~ ' "I ijl JJ-^J ij<ul jJI 4i*cj 7iX\ i_ijLlij Jjiit" 
oLLLajJI dJLLl (^jfcj iL^UJI 3 j Mir? JMi- (^jjVI QJ'j^' cr^ J^Li^il 
<Lj 1 <^»tl Lj)M->JI (j^J^^La ,j^_i tLaTL>iX I CjIjjJII L^ojjJo ^jc J 5j '" (jjJI 

3^3 ijL^illj JjJJI J}L». j^ji! 3ji.i"ilLi 22LIaJI dJ^Ljl^l Jjjla j_Jl1j Vj 
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»Uol|SJI 6w&l 

.Olj 20 _j5ti (_yic SjLc JUJj V jj.1 2U,„ljj 2_ajir~ii,il,l SJsLLJI 
4 li 1" ^c_a pljjl (J I «n~ 1 11I 3 ri I" -si I 4j!j\j>.| (__ r 3 p 1 n-»JI L_^L>. * j'*"*" 1 ' "" j\j 
(__^ liQJLLa^l (_p=>L«j>.2l jl (jjjtjJI 9 1 CjLjj'C 1 nil (JiJ-^-i J^S Cr&^ » JaSftJI (j-o 

.liLti g-^jJa-'LLuj V a j,,^» tl LjMJJI ^j ,1^ a^jMJ! a_aLL]| ^ J^i^i 

(j>> « ■> Vj-laj ■■■" JL3 dJJJL^ . AjJI (^3 JijjvjAI jj£aL>JI VI J n <" 1 11* V (j j'a 
(Jilo ,j^~- ' nS al ^_iLlc. (__ r 3 1 "j j "-' a 3j^ jJj (J-«-«3 (jl l£>** *' (9 i.ii">.tl h^L>. 
Vj 1( ^^ui^Vl ^J! ^LO*VI Sjujui, j_U Lj>U. ^j .ciM .™ tl L>U. 

<j-C (jr^-e in^>Ll JjjLjJI ajJI jLu » US'.I liLs iljjl 4_i£. sLuuj-uVI Lj-cSUj 

till j (.I,, I,* j jlsj 'o'j^ J '""^ (J5L>- jj « i"i 1 1 (jl j-2i (__ r a <_. u-i n"t_i I jut (jLa iTtJL! 

jj£oL>J1 ^j" 1 11 a (JIs 1 j| cL*_oAj ^/j i ii II Cjji^tjj ijlj-ua^l > j^ t * ■ ) ?tH 4_iLt-a) (_3 

LoJUX. iJllJLxj I <i \~ a 2_]jj_j£. (__ r 3 ^j^ 1 "- uJI (Ji. JU£ i?c-U ^1 -SjljJI AjJI (__ r 3 

. tj-Uj 1 11 1 2 I jj-* SjUlj cLcj^?e_j ^ uiAj jN i ntLi * )1 t^aJU (jJL»_i 

LgjJI oJLaj lil jl iajj| jLu *_o I jjtl 4-al mil 4_ljjJ«JI jljl! (_)Aj«j dJi-J I jl 

3_oL*J1 Sj^OjJI SjjjJI (jX. (Jjjjjl 7C-U ^1 ( _ ;r 3 (. ij I 11 tl ^yjfc cLajLUI 4-U-ul I n-»JI 

-ajJ! j^>.L>~)) *_uiLj <-^>JiJ (_£JJIj ii^jLlIs-VI jijjipJI i^gj alialll diljj 

3_j3_ojJI 5_^cj>U 2jj mill 3jM A ;tl ~j^. ^\ j\j>.L>J| |ju» 3 s Lo^ Jjj>jj 

jjjftj iTC-1! jThin Lj^>- (j-° J^*"' J'"^?^ JaLsO «Lj£.3 ^1 OJLA (jl (_j.II J 7C-U (^ 

/Tjinitl Lj^Li. ^^j Glial cells Jj^L>. Lj^Ls- (_, . .."j 2j ..^.»tl L_^L>JI <_a^Li. 

2_L^.jVl Jj^>- 3jj£jd.l L^LiJI ,j_a >i-VI jIjLjjJI I j_& Jj^>-jJ l>^J 
Vj ij\j>-L>JI I JJt JJJ^. Jt-ualuji" V CjLjjJ_>JIj jljJil (jjs IjJJ^ (jLs i3j^a jJI 
jjj_a UjU liili «_Uj Vj i3_jjc.5^| ^jut jJU>. J!>Li~ iLijJI nil! jj ,._.U". ..." 
jj>-L>JI I JLA -Sj^>-J (j^-Ij ttj-^? - ' "S^i 1 CjL(Jjj>. (J^-* 1 i3j_L»_t-£aJl CjLuj->Jl ^j^->* i 
(JlLa 5j j 1 S> 1 1 Cjl_uj^>JI (j_a «L>-Llrt_) La pcJLI JL>.L) (jl (_g j jj < ga 1 1 (j_a (Jjt^tj 
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?i_jL*£lcUI Jlii> (JjLujjJI iJo'iVi uOoS 

Cj L) 1 jjj 1 J^jjJo jjx. (Jj^>- J-I Lj £jjjJ>* i 415j 7- Lq-uij 1 j i p^J** <-_ij^LjJ, 1 j-J-C (JJ-** -^ 
K-JLLta ■ fl j S. d i LaJ_t£. «LuaLx 4-L^-Al 1]} «?cJj-aJlJ1 jj>-L>.» a Lkaj suXaua . i la ^ 

jjt ju V 3_jj_}^?1 i>j_A cjL1jjj>. ^L^ i?nl1 ^^ jjJj o' ' . ' I k" j ^pJI 4jjJ^?1 

.Jj^UJI L}U jT jJL! 

JlSHjuLI (j-*J CjLu^j>J1 £jja 3_3JL*IL« L3Lu-ai J ■ dj i ■■" £)] » J '*"***' ' ■■" ^ij^^" ' 0JL&J 
4_j_slj_o I j j a j taj (j! jl iCjLjjjsj^JI (Jl jJ£ i " » 4-i^u^iie-o «ljj>-VI oJLfli jl 

.^jdJ^L^SLII c_^>U! 
jl '"'I Laxlll Jl 51J| (jJI i^gjijj j^l jljl! ,j-*J «Transmitters» 3_!LaLLJI jljll 

CjLui£L) zl jj-^J ^1 t(JI ' eaJ VI da-Sj (^jj-Ls J^c ^jj>.| ^—11 ^Lu^- jj-« CjljLfo VI 
4_i! L ^ls>. 1 jj.1 4-a- 1 ,1 'iV jJLJI JLl2ji1JI (jJI ^aLbVLi dilij 1 1 J^>- 3lui>> 
. I Jjl** L^jjtlll jl 5J^I_JI jljll oJU» J'^'a ■ _i « 1 -j 
i4_t-aL>* MJLjjJaj 4_u_t-£UtJ1 Li^L>J1 1 f 1 ^ aj ^j-* (j^ > ''-"' ^J^* ' dA-4-i J^j 
td tiA 1 1. 5JL>- (^ 1 -il •*"- VI CjLjL^J ^j^-«j (_^i^. J J ' a "- II (j-o liilJU IjjSL^-iJ 

^jl ( ijL^_1jI £j_A jj-* (^-^ tlr^-J ^^j iCjuL^JJI i>j_A cjujSLa J-l L^T u 1j_«L^j 

(j-aij t<_ il .^^Vl i^jLL^J (^a j^>" 5_uj^u«JI i^jljLi^U 3JL3LJI jljll <■ ilfl 

.(^\j>*^Ii_ijl /jrl^. ^^ILr»o (Qj?e->J1 Sj-jJLt-a CjL(Jjj>. jj-^- ^jl- 1 ^ 
4-Cj_«je_o 1 ; II ij» i£y\ a 1 n 1 ^ ^1 I j I » '*» titjO' (j-o Cj^iSLJI oJUt < ■ ii^Juj 
^jlS ^jlj ' - la * ' rt jjl Cjlii L^-i-a j^jj>. I «Lc^-<5j?E_a lLJLLAj tela 1 ■■ * rt jjl Cjlj L^-i-a 
Ji^ Cj^JsLJI aJJt (_>^ulj (jV dllij 1 LiLo-l 7-jjJajJLi 1 a 1 ajj V -ij 1 il2IU| I jLfli 
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►UOLjSJI 6w&l 

jj>*I ^jlS-a ^—3 ' ' rt J ^ L)^*- 5 '- 4 -4 J i ? c -^' (j-° 0"?* Ut^ ' rt J *" O^- 5 

^_Lj_al (( LaL>.)) ^j^-> i~*» ^Jt> 7lX\ /-£ ' la ■"' 1 I J-J^ ' ^'^ Cj^LsLLll (Q_A(j . «LLa 

« L>L>-» /o ml Ijl LaJi a.1 «LjJLc j I Lajg « ~Q - Aminobutyric Acid» lLLj^-u^-u 

.GABA 
H 2 N - CH 2 - CH 2 - CH 2 - COOH 

lLLjj-jj^jj^-LusI LaL>. ^j^ »3> 
(( L)L>.» 

' Jj ' ~5d>^ 5-^J-*^*- >-»-VI <_2jJaJL] J . *-T."j i,j-\_al <tcj-«j*-o L^aljJal JU>.l_l 

ifC_*_u^>J1 Cj I—Lljjij— i c_<_i£jj ^—3 « L)L>.» ^—Lus^l ^j^» o >■ II 1 JLA ^Ji-JU zj 
p i ii ->JI ( _ ;r i » * ua j ^j^- i >JI lj_A o'-^J ' * .3 c J ' cr^ *^i>^ «Uaa» ^1 a (j-^J 
2jhmILi JjulII ^ J>L2I^VI ,j_o fjj IJLA JjiJj ..UVa jj,| ^ 4js! jiel^V 
( _ ;r 3 ^ « j 1 1 aj (_gjjcj (j^--!j 'p i n->JI ^°i (j^-° l£' c?^ * ' ■ aJ V ^MjlS J-&J i7=-*i! 
JaLaJ <j-a JJS^M (jlr '/30 J] j.i S tl (jjsj i U "a ^^j uJ| (Jj->JI (^ J I TtJJ 
CjIjI mi VI (JJLl CjLlLjX. (Js ^j^ a >JI 1 JLA ^j o ♦**< i n"l ?cJJ L)^L>. (j^- 1 (JL-i-ajzl 

4-al JL^-**< i nLi ^c_JL i ^J-^- 1 (( uLv)) jj-a d 1 1 till c-uj-3 jj>* t ^—Lust (j-a_<u>. iJJLLAj 
^yfl 4_cSL!j ilLLloLjjIjJI ^j^- 1~- (<u-uLj <_3j_«j J-Aj '4-u LtajtJl CjIjLJuV I Jib (_y3 
(jl 4_i_fl_p (j-C j-j liaTlU VI!Lo I JJt J-^J iTtJi! ( _ ;r 3 i La ui * a jjI ji 5JL>JI oJLA 

J_«x. (^ l $jX\ j-^"Ij j-i*^ cr'l lSAW e^W-*^-" uM^Itil (^ IUj i hi !jjj-«j 

.3jUI jjIj 
H 2 N - CH - CH 2 - CH 2 - COOH 
COOH 
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VuUncUl (JUL? iJjIujjJI ijn'i'i" <-aj& 

•.(—JLLlI uujjIJIj CjJL>»j ."«IjU-^ SjLC (_J3 

(^Ic ,_jjjitll! IjLA vijJLaj JLS Lo i4-i^>L>. CjLxjJjI 4Ja 1 ulaj ajLc dUj (<UJJ 

1 " ' I j La a. (_^i^. J' SjLsJj Sajaj. 
, A .^r- VI CjLjL^J (jJI 4-lL>JI p 1 n-v (j-o SiJsLJI SjLLI CjLjj)j>. Jjij (<uj :L<Jlj 
i Lj^M_>JI (j-V (Jl LajVI . US » J_t£. st^aLi. < " At . ,-jj -. (Ji-l-i i-£JL}j& (jJHiej Cj-o- 

cjLsjj-jVI (J-«-2 (j-o ^JJsLill S^LLI cjL1jjj>. SjLi^tj /~»\l ,^jj— tl ,>jLa j»j^jj 

(_£jIL>iJ_J .CjLjjJ_>JI 0JL& j_ojG JL3 (j^J'j < ^!-'-' , J' (J^'j-<- u u^ /J-"^ Cr-^' d iil"i-sJU 
. CjljjJ_>J I oJUt (j-a 100000 ^e-i (ji^. '"'N iaJa.>JI aJJt (j-o 4 1 1 aja a. JS^ 
CjLjL^J ^1 (4_oLij^^ SjLtil 4fLu» (_^c) ''j; '^"~ d ' -~" i Jj-^aj J-c£. :UJLj 
OJL& (_gjpj '(*JJ 1 nKII CjLJojI (j-a (JSLa JJLC Jj^liaLi OJLA j»j-Sj 11 -ll Lac VI 
Jl Laj| JaJiJ (>u *Jsl^JI f l>ill ^ 5JSLi!l 3^UI iZjLljjp. 3^=1 c^\ L^JJ^ 

«jJ_«J.I ^jJljJI plj-a-I! I J-* (j.3 S^sljLj, i^jLIjJjJI tfjut «-3jJjj iLj^LiJI 

(_ r jj| 4-j-j-LaaJ I sLlLJJI .- I uiC tlAJJ ' ■ ' "~**^ <— ^J-* 3 LTV ?"-2j L^JJ'j JjIjjJLj 

Sji^vjJJ Jl .S" . ..VI *Jslj_o i_^ 2JL i f-° ^J^L"I Sjlil CjLjjJjs. JcLfljj : bulj 
.^jji.1 ^1 4_lL>. (j-o 3JLjijJI J-Laj dJJjuj ^ 1 ea ■ * 1 1 ^1 lSj i ■! I 4_lL>JI «LAJlj 
4_lL>JI jl JLaj 3ji^>.jH JU-Sxi "Vl ji^Ijji j^c ^^LjJ-3 pK"it (jl Lia (j i 1 ijij 
3J^3JLa jj^_J>^' <j-° Sj— >ji djLSj^^. (jc SjljC it^l^Jil aJ-$£ ' 4 1 a J I U <UlxS!luJLl 
jl JLs. LJJjI—Lj La J_Lc L^-Lc I t n lSj (jl Li! ^j. 1 ' " tr^'J ' Lj^LiJI - I lLc ( _ ;r a 
«L«jL«JI /jJiJI (JLp. 4-aJe-LaJ I 4_lLujjjJI CjLjjJ_>JI OJLA 4jjIijj i4_l>JI 4_lL>JI 
Jjjjj i4_lL>JI jl Jj>. TTjLi- «ljj>-VI ^j^-«_' L^JLo j glaj Jl^ Jj *LLI •» U , ,. 3^3 

.S-lUJI Ji.b L^la (J>i-I *lj^-f tiilj^ 
I j j a (_)^>.IjCLj (jl (j-SL*j -i -» 1 a 1 1 *j->JI Ij-A (^^ 4j^jL>- 5-Sia-Lo tiJLu»j 
LLjJLjo i^JJ! JaoAlil J^jll lilli i4iLalL! oJLA 4 j uiJj iSJ^Lill 3^U! «jp. 
dJJj VI UjCjj 1 in (jl Ja-uSillI J-Sjl! I J4J <jSUj Vj .^UjjjVl 3Jl3- fJSi 4-Lc: 
» j'^**' ' ■■" tiJJJUj <L«Uttj>.j d 1S> mi )<_a (_clj-ill I j IS! ."■ i. 1 1 uLuj (y^II CjL(Jj->JI 
, I a\.i LaJ (jjej (jlll 3JL>JI ^ JajAill J^jll ' 3j ■ alij diljlS" i£U3 Ji-I jGj (jl 
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»Uol|SJI 6w&l 

l_£~Lijjj>. 4_ji (Ji-ljGj (jl * j'* - *"' ■ ■■" (j-^Li- f-^J-° 4lJ3LiJI -ilj-U (j-o p_jj (_)SLia 

.4_i ( _^LjJ! JjLSJI ^j£ 7-l"nU (Ji-ljGj Lai 
JSLAJI (^ j-jju ^1 j^GjjjJI *jj>- jjls SJJsLJI S^UI *jj>- (Ji-I jG L^-^JiJ 

(Jjjs.1 4 i >> i ') jjJLi^s ^1 di! j (^Jijjj ijj""n n U (j-Gjj-ill «j->J j»L«JI ^^IjjLII 

^ylj jl 2 I 1 '^ c ,_)'— I i2j\ ^l (_£J>j3 Jl^jI i I jk*j r."ji 3 J J ■ -*> * 1 1 <Ljl»JI ■ La ui '"' JL3 

. dJJ j 4-iLJu La _jl CjLJ^aj^JI JUs. I jlj^Li SjLC. j»j-2j (jl 

"JL-ujJI «l«j>-jILi J i2u ulII jj-Gjij-JI *j^ fJ^J cjV L>JI (j^j 5JL>. J^ (_,J3j 
LJl_j^>.ij n_^j^>.i cjVLs. ^Js ,_jjL£j Sjx. (JjtjjJI jij (jj *" ' "j -JJsj k"«\I ."^»tl 

.CjLJjjsj^JI » j * i aj 3JL>. ( _ ;r 3 La£ CjLcLuu 3jlc 3j *"' ' "J 
4Ix2ILul1I (j-Gjj-JI *— >^i>^ A 1*1 1 (^r^-'j-^' (J*** i"ill J-J*J (jl J-flHnil (j-OJ 
w 1 C J-g.1 i ii J L«>1 4_lL>JI jl JU>. ( _ ;r 3 a! i ii U jl j^iSJI ^J*"*,' J*~i (^ '■.'." ""'J 
4j*_uj dJJiiJ i(j n'CtlLl jl L^>.jL>. ^1 4_lL>JI (Ji-l-i (j-o CjLjjj VI (_>^a*j Jjj-o 

Jl^Ijljj . 3JLal_<J1 SjLU Jiwlju jiju jJsjII I Jjfc ^ (^jLij^SLII jl^>J! j-j*iI 
^icj Ldj^*"" (Pll cjUjjVI gji ^yic SlLsLlII SjUU ckAHI jl iUiiII >>Vl 

ttjdj^Jjllu-ulsl »i mU 5J2LJI ".ill I ditj diljd Vl*-« i-ij ■'■*'< jl lliSUjj 

, .-»\l ,%,.ll jji-JJ ' • ---"II jj^ (JLj-ajVI 4-La-SJ JU£, Oajiilo^jl L^J S^Lil OJL^S 
CjI it i"itl (j-o j-fJ^ *j^ (J- i ^-*-y ^JJ JJJ ' I glJ»l v (_jJI < ^!- :>, ^' 4jiiJI /TjL>- <j-° 

. L^L>-ljLi4ji>JI 4Lu>o (_gJJI i_JLjJI jl^^JI JjL«1j j^Tj^Julaj jf iL^jS^JLJI 

j£jj| 4iJLJI «LiL>.)) Si o , ,i 1,1 4l^l_Lll SjLLI dJJj aj^j ni>i-l ^tP"'-' <j-°i 
jjj—4-i ~r <i i ii" 4_j_jj-La_) «Lj_L>J1 jlji^tj Ji^>*jJL1 ^J -"**-'■■' 1 (j^-JJIJ-^' ' _ '**' ' 
r-jLi. (j_o 5JI_>JI oJ_4 ( _ ;r i «_3J_L" (_j-Aj " .'J j^" 1 ^ 'LiJL'-aJI j^ISLII CjLjjjI 
^■j^ 'I ■' 33JI 3j-3 3-iLjj (jJ^- J^.1 in" diljjj idiljl^ L^ii-lj (jJJ <LlL>JI 
i4JL3j_o -^ -^ - a J ^ La j "■ - jj^ 'l-J^- (j-1] I ^J"~ ' i-iiljuj i4jl>JI jlj^>- i_}^-^>- 
%Uu La*j| 1 " ' I - V» ■ * 1 1 > U ,", ^ vj] iJ1j| j 4_tsLJ 3 j La L4JI « LiL>>» JjX. J Lib I J-^Js 
(jl (Jj-3-J (_£j^>.| 3_jjJaj dJLijt (jLfl i Lojl J 4J3I 1 11 1 II iJJ^J jj-aVI i."i 1 njlj 
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VuUnclll (JUL? iJjLujjJI ijn'i'i" <-aj& 

O CH3 

II 0/ 

CH3 - C - O - CH2 - CH2 - N - CH3 

\ 

CH3 

L«_ila 3JLal_L)1 SjUI Jtri" JLSj i5-u-LaaJI 5_Uaj_ll! SljrTn.iU 4jii>JI ^ ^>>-J-o 
i^^JJ 'J-i-^l J-4-ulj_U I J_A j-J^JJ <j-a J^La^l jjric: JLcl mVl iiiili <j-4ii££. 
SjLal! , U ,", 1 1 jiiVl jl JclAILI jjV! vlijj^. (^Jl dJJj jl 3j_alJaJI oj-tb i±jjJl>. 

.4laLJI 

i LgjLSxuua j 1 - NH 2 (j-\-aVI icj^jjco Cr^ ^'Ai}^ lSJ-^* 1 - 1 " ^P^-J d.'-\}" 

^LiLo Lg-Loj iSJ^LJI jljll ojut (jjs !j^u£ Ijjlc dJLla (jl jlj>o LuLa diljdj 

(j-\_«2[l 4-C^ q 3e 4 1 l^J— ^ * ' Cr - ^ J - ' ■■ w j**' *" Sj-J-i-i-a 4_j_Luj)j-l CjLujj>. 
.5J-C (j_a L^jLIjJ^j. i_t^j_jjj i<Lu LajJl CJ I Jl-lLljJ I 3.}Lc ^ n m" (_j-*J i-NH 2 
.(_pal_4J>>2 I 0JLA jj-o 3jL>.J 39-5 (j-U ?\9'J-' J c ^-4*-* 3 ^' ' (_^>L<l^V I CjljL>.J jj-a (J : u3 
Ljji jJjjj i ■ I . ^ .- VI CjLiL^J ^°i SjLc 4-u-i-aaJ I CjI J_u_i_JI £>_L& JL>.jjj 
,-«l gj ,^i", tlj 3j_Sl jjlj ^", U.tU jj t ,~| 1 1 JiLo I J j lit" ji^VI CjLlLsjiJI -i la '" 
t.«\ i n-»J1 (j_« 4-Alaifcjq (j^Lcl (_3 SjjuLLa ij'j-il <■ < * u (j-Aj 4 ~>^J < <^_u_u_L>J 1 
L$-Laj 4 4jjj^_Li-aJ 1 SjJul (j_« j_<j_u1 {j^jajjb Jj^LIal x_i_4-s I j ' rt ujajti (jl JL»_t£ 
. \j&Jt>^ jjjj Ljj£s_LJ I jj-a (2ftJJ i n iVl jlj-^1 p la * > Lo 
^ ^JaLJiJ 5Jljl c-^ sbLa JxSxmXI *-a SlsLJI S^UI iX)^- (J^-l^ JUej 
(j^_j diljl uiVI (J^Llj aLta-i ' ■ hJj La-« SJj^Ja 3jLo OjjI j <i~nit V/lj i(JL>J! 

cjLxjj-iI 4 La i ulj j ^-LsLlII ^lj_LI oj_a ^j^- «-i JaLiu 5J!jl (jSLx-ij . L^LiJI 

jj-aj '^j^->* u I J Lgaji 1 Li^L>J1 fj\ ' aj I JaJL (j^ ^-^' a_J 1 plj-tiJI ^—5 JL>.^j 4_t-aL>* 
<( jljHj_ul (2^5^^'"'^ ' " ° h^" 11 jdb^ {^-O- 5 ' LilLL^ 4(2^3^ (JjLLu_u1 dJJj «uHal 
^Si |^J^>- "ilo 25000 j_a JLj (jl * J^"~ ' "J J-^J '(J^ 1 *^' Cr^ "J- ^i Li' ^- ' ".' 

. 5 jl^. I^J I 2uJL\J! 
(jl Jju I j La I Ltaaj (jLa 44JSLJI jljll j-j-«j>- (jlr 3JL>JI tfjut j s La '" Vj 
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^Jl d . ^ I , .V. a I jL»j 4JLa , / » j I U 1 1 jjial iijJLx_J . A .^.^Vl 4jL#J (j-o Jj I La * j 

(>_oLijjJIj iLjL^- Ji-o 5_UsLiJI jIjJ.! dJLLj Sj^i-Vl 3JL=»J1 3Jial (j^j 

.Cjlj-aj Cjlj-a Lg-al JU>**i 1 ul 3_}Lcl J^SL^-l ti^p* 
CH2-CH2-NH2 HO ^ CH2-CH2-NH2 




XXJ 



HO 

OH H 

Dopamine (j-\-oLjjj) Serotonin cJHpj^j" 1 

w I c - j ■ v» 1 1 (j^i Ijji^ (JL>J,I I jut ^^ ojjj>-I (j^JI Cj^e-ill O-aJi jlsj 

^ I r jucl 1 n j j j a ijji_oLlLLio^l dllj) 3iIlol (j-°_3 'L^j'j-^l 3>*^ j' S-tsLUI 
SJJsLJ 3j>La ^^j 1 j! -^"* VI 4jL#j (j^j jj^aLijjJI Si a i.it.1 5JJsLiJI Sj>UI jjvLLI 

6jul& CjLuji a! JL^-**i i ul JUX.J . ?t_U /^ 5jil ♦ i ntlj ^yu\ i n-w ^1 j^lj-a (-!£. J-Jj-J 
^ u-u hLx ^1 (j-a Ltj_jCJ <U-ujl#Jlj jlSLa^l 4ialj ^1 liDj) (.g-ijj (jl-aLlLiiaVI (j-o 

.ajsLai 

^^-^j ii_i_l£j_iJI (^ 3_!LaLlII jiljll d > uu ^pJI jj^l ^.11 ( j_ a j-jj^ ijULLaj 

.(jr^aVl 4jJ)L^Io^LJI L#j Jjuu (jlll 4jSLuKjII (^Jx. jjjj (j)t ».U*,„* I jl^J 
(j-iljjLa j^c SjLi^. j-Aj t«(jrt-llS 1 nil)) jj <i 1 nil cLx^ji^JI jLo£. dllj) iUiLol (j-oj 
4 j nn Lo «(j1-oLijjJI» sdSLJI 3j>LLI 4 J nn J-Aj CjLjLjJI (j-o j-jj^ (j^ J^-JJ 

.(_ij^pJI u^a (((jj^ilulj^j)) 5JLal_LJI 3j>Lt.l 

CH2-CH2-NH2 _ CH (OH)-CH2-NH2 

CH30 -^Y 



CH30 



V 



HO 



OCH3 




Mescaline (jdK ma Norepinephrine (jj^aluljaj 
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TuUncUl (JUL? iJjLujjJI ijn'i'i" tiLiS 



Lysergic Acid» d « ^1 (j a <_, Ij^M i_ajj_>JI w *j i«LSD» jl i«J j a? 

. La jl>. ^1 (jojjjijji.ill 5JSLJI S^UI d j uu j j*» ((Diethylamide 

C2H5 



C2H5 






N-OC 



N-CH3 




LSD 

(_£jLc j-^. J-fJLj JJ _W^ i4^.jj (^ I Jjj-3 (iLSD» 4_<jiai^JI jLi£. j-jjjijj 

75 (j-c juj-j V i«LLa 3_jLi_U 3 I j °i i >> 3_u»£ t;r L5L«j (jl ti^o. i(jl . iuVI ^Ir 

4_uj^u>JI (Jl ^Sj i " »l *JsIjjj ( _ ;r 3 (Ji-I jGJLj j_i3Lx«JI aJJb (_>^ulj ao-2j JU5j 

I uuu (jl L«£ i L&l3 i_j^i:jJ.! j-lc LajliiT dilju iluLala 3JSLLII jIjA! ,jj> Vju 

(J^>-i J (jLj (J_i_u1j_a 5jl "i"i t uLl lLLjJij > Mil— t_a j-Jl£. JJjj-Ls £j£. (J-aJLJ Jl9 L^-La 
i4j 2 g-ll uiXI jljllj £j\j£\£J\ (J!la 2 j ■ '» 1 I jljll 3_cj_a^a (jl JJ-^iJ .3_lL>JI 

imjLiJI (^ jl Sa^SJ I ^yfl -^^j-J lj-^i j! *ll *J-^ '^P**' i—i^L-u^l ! jl^j (J-«-«j 

0JLA (j-3 J-Aj (^LiJl Jjj/ljJkl j_LajG (^ jiii^tIj (_^sL>. fuj-il (ji^ J-L*J 

jljll oJu» Jila j^JaUj (jLa I jut (jlr j '■"«! a i ujAll (_g^L>-^l (j^-uj-yj' 3JL>JI 

mJ.sLs-^1 (j-<_<j/a_Lj.}I J-*J (j-^^" J-^'j-^' j-^J^ *J^i3 (j^ r lXc! i m_i Jl jd£.Li 
.j_uQ!I SJjCLkjs ^ La ui * a jlj-a Ltjl i"ir I (jSLaj dJJjuj , <"»l A , ,,jAtl 
sLa-L*-!! Lg-jJj ,J_i^aJ (j-lJI 4_L)L^J! CiLaj I » U oJ_4 (j_a j«_c.jJ! (_^-l^.J 
cJlj Lt3 ijjlrttl J5f VI L$ia j^JU ^aJ <^lj 'JL>JLI ! j-fl> ^ (jjir-.ir-.T-lU 



(_P-4J (j-xJI 



u^ 



KJI 
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J Ji ' w i C 3jJ_aJ1 J I i^LSjjLj 4 j <i m i La (jl »1 oUtl ^j^** i JL21j >a 
.CjLs^jJfcJU jj-o 0jul£.^ (jl i ii i 2l tj\j Jr! -4 - 1 C~*"^ j &1 fliajl <Jt>\ (j-o ijLilLx 2ilj 
.TcJkl ( _ ;r ^ L$jLS_a J I 3j_&LtaJI JL& ^£j_o JUJLxHjl 4j>-J (^r^- '^ 3 "i •— 3j-*J Vj 
4 u ' ga3> (j^SJJ dJJ JUj i4jL^Hjt-o i>jS1j_aj TeJLI Li^L>. JaLcuj d u ' eaa» Lgjl jJLuj 
I j * 3 c_t£jlu /^IJi 3j j iS II d ^J (Ja-aul CjLuj^>J1 ^j^** 1 4_)Jljj m£ Jjl Ja I i ii '< 1 1 lILo 

. oLj^L>- (^ tt 1 1 n~j jcJ.1 
^^jl iJ JS SLpJI Cjlj_LX-a c?^^! c-*J i»L£jJI M-Li^sLi. (jl (j^-n jll (JjJJ 
iSj-uSJl Cjl_uj^>J1 (j_« d «j <>.<- j-t^Li^. /^Lc. (J '^"' ' "' I i^£ JUiHaj (jj i L&jj_t-a 
(jl dJJ j ( _ ;r J_«_jj ijj^aLi. pjj (j-o 4_J I j_i^>l_c£. (_ji^. liil J J-t-i J <i~n~iin LgjSLIj 
(jj *\ "i i ii I ^ IS. 1 j i(jVI jjt Li£^ iU^a ^j mi j II tcJLLj ■ La pj3 (jj «LSjJI 4_li^>L>. 
4_ljjj_1SLIVI dl j i hLjJI (J!lo iCjWI (jiajLx! (jSLflj <LoLc 4_li^L>. ^ i 2j i ■■ a 

! I ^"C Ii <i" (jl i Ltj_i£.j 

(_^ j_o al Jjl (_^ I J_l ClLaj UU (jjj^CJ (jl (_glj-!t I J-A i_jLk-i^I mJjJJ 

(_gjdl iDNA (_gjj_JI (_pa 1 >JI CjLjjJj*. ^jJt i4J3^L«x. Sj^jj 2^j • '■*>- CjL5jJj>. 

Cj La^ La t, 1 (jjj^tj lLLjJ JUu I JL) jcj * cLa^ I * a (j^_J_a L_aJI /^Lc ^J- 1 "-* (J-S j:ft - J 
i^_ll I j * rt (j^ \ "1 1 (-H-^' J— t-aLL*jl /j-Aj uO"^' ^JJ L * a£ J- t-a '-^' Lr^ SjLiljJI 
.jliSI jl (_^jj>.| sLa^U a (j^_tl_a t_£lj| /^Lc ^ij^ *-° OdJ^- 1 ^ ? ' "**'" C^ J 
I JL^J da I A'^yl rc_U » Laj 1 uj f«J i(jLcajVI L^^^c (_jjJI CliLajUU 3jLjj_ij 

u-il»j"ii 11V i_ijSLIIj 3j>" J-" 5 lSj^~ ' j-^ 3 ^-^ 1 '*-"""'* a i5^j-«-LI (j^j (JjL^JI *&3\ 
jujl>- j '^^ (^ Lili- j a^ LiJI j J-yj • (jLCo (J^ (_^-3 SiSLa cjLuSLo ljr h t_JiSLII 

La (J£^ 4J * 1 imj Vj ij ui j II 4SLU 3jAi " J|J> " C^! ^J-*ilj dl Laj LatJL I 4_i^ '-^-'-i'j 

4-jJl J_l^3l_LC (^1 (jl I II iVI l_>J I JL^Jj iCjLjjSLoj t T J^S (j^l (jLcajVI <ll ilr-^ 

dl 1 1 iiL>JI jLCjjI (jLCs I gaJI 4jvL>JI JU£. Lgj^Uli iilj CjLa^mi oJLA (jjjjejj 
. a^jJI Jbco J^ (ji L^ajj-'mi'l (jlII ijUJ^pSLlVI 
(_L^ 4_i I mi a Ja 1 ' (j-Lc 4_i_i j^jSLI'ii I CjLujiLsJI » Lcaj (jLcajVI aLs JL9j 
CjLu_oL>JI i>J_A (_Laju (jl (j_a (j£Lajj t(j;^ i ii ill ic\\ 4j (J-<ulj m^ JjI Jq^q-xIj 4 1 1 iitl 
(jl j^_t-alij ^#3 I J4JJ 4?tXI L4J (^3-^J i-H^' L - AJLlaajl ^j^** 1 1 aLuLJI /^Lc 3j J-ill 
TcJLI L-cuLLbj (JS-J ^J-^J (jl auVI (j_a ajj (_5 . j' aj 1 ■■**' 1 ■■ CjI i i uL>JI i>JLA (JlLa 
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TuUncUl (JUL? iplujjJI ijn'i'i" uojS 

4-j_]j|j_iSLJV I dll i i uL>JI aJ-& (_p-« ijl JJ ' ~^~j <j-° ^JLi*j • «ls jJI I jj'** L«J 

dJ I ~ <i 1 jJs L#-iIj (_gj-Ju_JI Ji«JI (j-o Laa-aj j^\ Lo Lojj •*• ■ * -**"" ■■ *La jlShXI 

a J 3e-J i n 1 jj'^ . (jLt_ujV1 (JJUlJ Lii Lai_4-S 1 1 g uiAJu Lgj-tidJ ^_Jaj ^-Ul 3j jJLJI 
i—iLaj^sl (_£jJJ • ellaJ-VI ( _ ;r 3 pjJSjJI t_i_L>u ( _ ;r 3 cLajL^JI sGlj-ii-j J*U-s.\l * 3^3 
(_JI (Jj_i-£5jJj CjI i i uL>JI 0JL& (J-Aj**< i ii 0JL& ^- LLtT Jl 4_lLjX. (jl '""JJ l ealtJI £JL& 
CjLu-uL>JI (j-o (Jr^* - J- ^ I ^jl^ cr^ I "''J liJJ jjj ij-iSLalUlj 2^j ajjtJl 4l>.j_a 
jLSLijVI ulc SjJLS <U n>jJVI SjJsLmJI ,_Lc>. <ihn mi j! LuiSUj ^jJjijjS'jyi 
. f- i _ r ui (_p (_y3 <LmflJ (jLcujVI (_^Lc 3j ^"'-'J ipl JijjVIj 
l_g_i ' " 'JJ taj (jlll 5JjL^J! 4-g.j i nil i_dlj ^1 i_glj-!l I J-4 i_i La- tn\ J i~i i njj 

I jujl>- !^L^>- i-dLut (jl Jj-2j (jl LuSLxjj i 1 *jj gla j_La 4jjjijjSLIV I cjLij-uL>JI 

j_4-i (jl lILI]} (Ji (__uljj . LljjJl} Cilj i i ii j m£ (Ji CjI i i uL>JI 0JLA (j_a I jj laj rt 
I JL^S 1 4 j » j i U "jj L<aj (jLul_u-u i L^jLSj .iLojIj 4-u jjjSLIV I CjLjj/L>JI CjIjJLS 

Ji (jj S. j i nj 'jisl V L^jLuLSLal SjLjjj I j.'j^j" c-^ ^ * s*ttl « ■ ta yj j ■ ■■ j-*UI 

Cij g"ii ill I jlj '(_Ll>- J-*j ^Ll>- <LalL>iXI L^JLi^.1 c-iJsLni! A j < j j U sLx_uj dJJj 

(_JL_J_J_LaJ1 J_<3_Lj1 J) J I ll" t_3j I 11*^ II )jl ( II ^1 I J-#J Aj-ilUI (_ 3 Cjl 1 ( llL>J1 0JL& 

.(jL^VI *KjJ 
I \<i\c lil 5j^L»- 1 jlsJI JL»-La jbCaVl aJJt JLs-Li (jl g-xlaJb LuSUj Vj 

4jSLl3 (j .1 -C-1 VI (J-9-«J V iCjLjjj/L>JI DJi^J (j VI (jjlij (^J-II (_gj Ml 1 1 1 TtJkl (jl 

I il LULi U^ iSuLiAJI 43ljj^j =oSLU (j^ /.20 (^i^ jujj ^Lu^i i^JSLJI 

!31al£LJI sOSLlaj jll I jut J^ 
3_LJjjJl£Liyi cjI ji.iLjJI J'^'a? iZjIjjuxj ^j ui\\\ jiII cjIjJ^ LjjLa I jlj 

tcJLI TtJLt-a (_b (jjS"i 1 11 "^JjLoXI i>J_A (jt jj_flJ1 (yl^. LU ■- Lgaj z iAj_jJ1 3jjj>*jJL1 
aIjj>- jijS" 1,4-1,3 u^£- JJJJ V !nio (_gj uixll TtJil (jjj rU , ,.j", ^'a . |_^j ■* <t| 
IjJLc i 1 1 I "1 <i 1 (_gj mi j II 7C.I.I (jLfl 'j x» call (jjjJI lj-it (0-C.JJ •S-^-" 3-iUI (j-a 
1* J ' ' "~J ^ I— J^_JLi (j^j^lj Cr^ l- 1 *^^^ ^i>d 4-La-La -»" 1 1 Lj]M->JI (j-o ^LjLit 
(3j-^J Cj Lqj La 1 1 (j-a ^Lil_A IjJU^ (JJUjsjj t. irj**t 1 uj (jl 5>qj ■ aj| Li^L>JI aJJt 

«LlLa (j_a 1 )j-Sj Lo 43j^l!i (_5 (jjMl^t_) (jl » .J aj 1 '■ ) mC) i ii til *»■ T 1 fl-< ^ . --»j ^JS 

IjJLS VI 4JL9.C ^jSs l£J I j~ 1 ■■_' Vj_aj iO-3jJI (J-»iAj (^ 3-ajL<_o (jjjLo i_iJI 
.U^a olj 20 (j£: Jj)j V 4^LLJI ,j-a ljU»- ^Iiii^ 
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qa 4jjLojJI 3±£_!l dJLt Ji.b ,j-ia ijL*£.VI 3^ JiUj I Jut jl dJLi Vj 

( _ ;r lJI i)lju>.2lj Cj!j_4_>JIj Cj Laj 1 » U (j_o 4_ljLt <LlO Q^jiej iTtil Lj^Li. 
'<J'jJ^' U ^ r CjLaj_L«H dJJj J£ (Jj- in') (jl L)J)jl l_L)l ^Jj . (jl m')VI I j uilc 
4jLut (jr^ ■"'! -»■ A.^tl aJJt CdLAS*. _jj_j ""'I -»■ A.^tl (j-u^Lo ^1 jjjI r-Lo^V 
.c_<j£JI a") a jUiaaJ 3j«<tl jLloVl i_aVT <_,]} Lbt^b-V i«jfcj>JI 2 U , „j- „ , ^ ,-,< 

ojut lJj^I ji Ljjuj-jJ i3_Li^pSLlVI ijjLu-uL>JI SjjuLj dilj J£ LJjLa I jlj 

» 1 a J VI sGjJilj) ( _ ;r ^ (jj_lie_j (ji 4_cSLx-i V '(*>J-!I 3*La^ Ltj_L?lj CjLjj-uL>JI 
(oJSj-JI I JUt JJUj (jA^ 5 * w I C J . C) Laj LtX Ij CjljUvVI OJUt (j-o U^a (j-\_j^1_o 
ljut (J-i-* r^c^>> (jLS t ^£j 1 11 1 1 1 TcJvl SjSlj) CjLjjI£L«u cQjjLa_4-i ^i-jj-Aj ^1 J i iX 
(_£JJ1 i ui < a II ^£j i ii ill 71JLI fQj?ej>J d 1 1 11 ilLi ^L)Lt jJU_u_u ' g 1 aSJ I l i i hL>J1 

t^L)Lt L^jttj>. 1. 1 1 nL>J1 1 jut (J* mj L$_Lu i Li jL »jfc^>- r 5 -*-^ d^ ^-^-^^^ ^j- 1 *> 
1. 1 1 iiLjJI I jut (jl i Lufc (j 1 ni) Vl i_jj*jj .cjLcLaj •— a^c. Sjlc ^yl\ J "->_' jls 
iJLj jls SJaLLJ! <jjs j_u£ jjls ^Jl r-L^*J i(«^uJI j-^SLII idjLuLSLoVI JjIMI 

. JU^-J J' <^-)lj i—oJI 4_)Lo 
7C-J.I LgjJUj jj-lll 4jl1LJI 5» LaSJ I jljJLa 4Jaj 1 ngjl SJjLaJil oJUt Tcuajjj 
(jUJc ' ""'II 4j£>j-tlul JLxl rc^>- (-j-1^ ^-^O" 5 V (_£ Jul 1 4-gj^>. j * tr> jqj2,jj3 'iSj ' " "' 

(. 1 1 iiL>JI (J-<ic ( -5 i^ Jjjj (J-«-»j aj-Sj (jl * jV-)"i 1 n_) ^^3 i^j^jSjI u 1 iiLv (_gi_i 

iiLaLLaJI (j_a '^ ^i^*-° IjjA VI dil^^^JLir'iiiiJ Vj i^jljJll LjaVTJjL^JI 

jWaa 3_JSLII 4^LL (j^ai- (^Jx. jlj^j V LtJ iii!j> J^ J < ajj 
7c_!.l cjLsLU > I Sj (jl 'j'^" 1 iu Lujj_iSL!l L^uLv (^yj-j-i (jl LJJ>jl LiJI jJj 

Vj iSJjL* JijJo. (jJI J 1 a] 1 ■■ (. 1 inL>JI I jut J)L«j| (jl IJJL>.^J iSJLoI^ ^j Mijtl 
«bi LiS i I ^ 1 "^ ) 4_Lu3j 2l SjSjI (0^>> (33-^ j ^^ i^i-AJLa Lqj^>. (J* m ) (jl 4J JL) 
.CjIj (j^jiLo i_iJl ^l^s* (^1 (Jj-aj JL9 SJaLtaJI l j H a Lujtj ljJL9 dJI^j" 1 uJ i_ajj-u 
(jjSL) (jj 1 1 se 1 a 1 1 (^^pSLIVI 1. 1 1 iiLjJI I JUt (JlLa (jLfl iijdJj) Ji (j^J (<ii.jJL)J 

. ^£j I 11 I J 1 7T <)ll r-jjL-u (_jl JU JLlLOJ l^^-Ln J-*^l *UL$-) (-^ 

i(j^SLtl IjUt ( _ ;r 3 Cjlj)^>.jJkl J-)U-u (j^-l ljU>3 L»^jji J i i"ij (_gj mi 1 1 1 7tJilj 

i_£iSL) r=_LI (jl jj^VI ' . lxg I (j-o (jls Lxjjj i^^-^ 3 '^' c?^ '*-^'-* j L* -^jd ^_3 

L ojLLc d ut-os (j-C I Lea il Ij-3jJ iCjLaJSjl i>JUt c_tIxSI LajLLc cU-oAj (j£, (jVI 

.t_jLlCJI I jut ojl fj-23 



16^1 









cj^LcLilJI (j-o cjLIo '^^J' 4_ji>JI ^j£ (_gj_>o 

0J_& *_3JU ^ St\ La II J'' i a rt jj-a j o **< i u a jJLui^ 
i<L^-pJI L^jLlUx. *Ijj>-Vj i I j~j I j '■ ^1 . "»M c I Jill 

U-&}LSL3 ij-u^ aa- (jJI 3<^ uA\ <LpJI 3_lL>JI 4 j uuj 

2 . jIUl l 42LLaJ! 
flalaj. (_j-l^. 4t a i"itl ( _ ;r 3 JijJSjJI (Jj-^ d l} ^ fi-^3 
3jIjj>.j ?jjJa ^1 4-uLlojSLII S^LLaJI J^ein^ i3jL>.lj 

3jl LI Jj'j ^-\ 3—iJ "° tt ^J— lij Sj-jJj 3j o 

( _ ;r jtj iji <i ill II I $ '< a (jjilj (jjJI 4-u^j^jijJi-LgJI 

S^LLaJI^^J^a^tjf 3_pJ| 3_Ai»J| .jUlm" Vj 
» j Lali i ■■" X cr&^ «tjJ»L-«VI I J-4 (J-ojLLi L^J 3_oj^UI 
J ■» ii" L«£ iSjjvlj 4ji3J -^J^J <j-° -& 1 -'" (Jj-'*-' O' 
(jl I j :< -r V 4_ljJI 2U-LiJI o^ ^J-Iij .5t< Mill 
,2^c. /J-j-ij -X3 C"-" ^J.'^ll "^j'j-""-" Sal LaJ| J q «"i , n* 
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►UOLjSJI 6w&l 

U \c (_JjlIJj idilj (^i^. JjLs^j 3_pJI 3_lL>J! O^ JL ? , - , ' J~6^J •<31> > "V' I**-* 
jjiSLj i 4_jlj LULa ' " * I j La 3> 3jLC (J^. -i^J 0"° ^^ t3L)" > *'- J d iajtx^aj I 0JL& 

.4jjIj^- 2JsLL (jJI 3_uLuijSLII SJsLLJI Jjjj^J L&jjiJtj L^JLa I 
jjJa^JI 3'j^-l 6^- S^jLJ! SJsLLaJI jtU~ V 2_pJI 2uL>JI o' ^^ o-^i 
3juj»s 2I cjLlL*c ^j*-*; jjj-Ia (^>c iil!i (Jj>-a3 L^jSLIj i4jjIjj>. SJsLIo =Ljj-a c^ 

3jLjJL>. CjL5jJj>. *I_Li ( _ ;r 3 CjLlU-kJI 0JL4 (jx. 4-^jLJI 4JaLLaJ! ^j .-" 1 «j i4jLjLnJJ 
*jjj LtaJI J-t£. SJsLLaJI OJU* aI JLJtjjj/l JjjlJ (<u 1 L#J 3-aj^M-JI SJsLLaJI I g-L3 (jjjiej 

.3.nl"^J[l ^jj^pJ! oLlUjJI slj^-V 
dJL^sj (^a I j I » ~ ■ ■■" i4j^>- SJsLL (^Jl 3JjLuijSL1I SJsLLJI J^j jls ^^a 

.jjtitt f-^s (^a (_A^ cr^' 3 H'^iU cdUinVt (j^ni 3Jb. ^ 

(j_«-3 . 3 al LaJI pj-Usj-o (_a j-LaJjJ 3_j.}L» cLiaj ^JJ |_La j_o 2I r-Lirejj 
L^JK «"> Lj SLpJI Jy>-J -^J-^*- ^J J> - : ? , - 1 ^ij'j^*^' ^r!- '-y jL " £jiJl «S (j! <_2jij_«JJ 

LlxjjJU SJsLLaJI 'L*^ (Jjl LaaJ 3jjj_u3 (<sj-»-i J^JJI 4jJLj/ (jl-ilj-ill i>J-it (j2 
fjJS J2j jjlj JU V Jj^^JI t3^j^~\ <2>c iLsoLLl! 4^LLaJ| £j| ^^^JjtAj ijjjsjJI JJIJ-4J 

.4jl*jIJI fc-t^J 3JL>. ^a Lo o^^J! jj>xj jJ-^JI 

/_ <>>^_aJl ^—11 * JJ-^I 03^ *— t rJ-- tJ ' ffl Lali * rt J-;^- Ljj *^<~ Lujjj j-a^t I ^LjL^_i ,^3 

.(jSLxj La J^l L^laUo (jjSi (jis- ij»LLii!l ^1 L4I0 
l_4-i 3_jj|j_>J| 1£Llo1_LjjJI (j^-J'j^ 1 3 ' 1 k"'* (jjJ! cjLALilI.1 aJJt LJjLS jJj 
^ \c LbjUjj Ij^j^ La^ll»~l tiJlia lijjv^J iSaaJI 3-jJi»JI ^ !>Lt3 cjj^*j 

(j.3 4_ol_c 4_o_i^i_ij i4_pj! 4_iii»J! ^yfl t_i_^jjJlj «l_Li!l 4_lUjl3 iJajJI (J3I3 

ijaIII /<ulj <_3->JI (^>5LSLILa tjlj <i"n nVI 3 cn^ L^Jj 3_«jI ^ 3_lUx. i^ysJI (jjISUI 

. I j j| , ^ S '. j^ VjU ClJsjJI J^Ia 32LLaJI (^3 I^LjJijI tllLla (jl I J-A crWi 
4_1_ljJI (j_o 3_a|_LaJI (_^a)M^-" i lit (j 1 c 4_2jLoJI 3jJ_2J! oJUt O-iL^ L-4-1JJ 
^yfl j_p-«JJ (jl (3^>-4-i (j-^lj , d ^ U" '. 1 I j 4^j>.jJ,| ? l_LiII CjLlUx. (_y3 L^-al JLa-"i Jj 
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feoaJI ftoiaJI x^a oJlbJI j^Iklo 

J_al^_>J1 4_LdJ jj-a 4_U^>- I 1*~ (j - "* 1 "^ O"" 1 ^^ jr! -4 - 1 "-* (*-^l (^H^ i i-j- >1 ^' cH^^ ^-4-1 
t-Jjli.iVl 4^jj«Ij iSoijJI ^ 4^LLJI j^l r^io4^jjJ,oVjL>J,l CJjJiAj JLSj 

4j^jjJ| I^i^Ij^,? ^ 4^LLaJI oj-tb tjua SjLa^U <LpJI 3oL>JI <La jlj-1 . .." ^ jdl 

" La S 3 4_j_» xi-UJIj 4-uLia-iSJI ( _ ;T J>.ljjJI Cj2jL>JU ojofc JjLuj aJj i*Laj*La»JLl 
.CjLlLojlJI aJ^j r">^ cjt-'-" 4-aJtL>JLI CjlajjasJ! ^ i Laj I lillj^ oJjLij I J IS Ij 

^JjL-u^jI ^j^->* ) «L3j-*_« jjS-al Loa iCjLojjj ^1 lP - * ^J^J^tlJI 0JLA ^j^** ' 1 aLjJlII 
LgJjLpj 4^LLaJI J j i ->~j ^^Lxoj-uV jj^J! <>jLSL!l (j-a 4-ajir"iiiU Jjj-iaJlj 
(_puj rft^J »l nUtl aLoI Ijoj£ (JjjJaJ! jLJI Lx-a i4-pJI 4-lLJJI ^^ L^jijJjjj 
CjLuuljjJI O-Lu JLSj .CjLlLuiJ! oJUt Joo I gale j»j-2j (jr^' (_yu-u2\J ijJjL-U 

3_lL>JI (^ L^Li. !cj^». i_dl_L4> (jf iJUJ.1 I J-& ^ ojj^.1 ^^lll (_ijL*aJlj 

«j->J! I ■ ' * j j Lajj ,2 al Ull d A 1*. ^. 1 1 Jj^tiJI CjLlLoX. f-J-«j>. 4a3 (_£ja>o 'LpJI 

,^\ iP$l\ Ja 32LLJI jlJj3 (>c ajjlu^l SoSjjojJI aj^M 

Sj-jJLt-a C )1 rt j i n ~w 4_o_ufc (J^. « )^N t iiJij^LuI 0-=»o IjjJU^aSaaall JJoJJ 

i«Lj_L>J1 Sl^aa \\a > 1 aj^L-ij" j i nil ^—b ?r j i uJ i^JS i"il1 d JJ ' *""" jl d lolaj i ■■ rt 
d U , ,,j", ^ jIjlcLi 4o>JI 4_lL>JI ^ JL>-jjj iSljall (j^s (O^tjJI ^ ji ii-il (j-Aj 
i>J_A jj-* *— 3^1 1 C^^" L^3-*- >,J tj'- i - uj ^' ' (^ ' "^ Cr^ i-^ 'Nil L)^L>. ^j^* > C^JiS ^jlj 
.3jL>.I^JI 4oL>JI (jjj (j -0 ''^ -y 15 - 1 C^! J "^"' ^ C^' i— iLoaoojJI 
(Jj i^asell > a i"itl (_^-Aj 4oj^jj£j|jJLl^JI SjLLI 3'j^*"! Cr'i ^ * " '"'^ Tr^* 1 - 1 L*aJ 
gqlaaxiiJ La^aJ(j-a jj^j (^Jl jjs-VI jjt r-Llaj (^^Jl (JjLSLII (jLa id^LLaJI ^^ 
(_gjjl ^IjJLlI j i"n J j .SJaLLaJI (j-o 4_oj_Lj La (_jl^. 4-La J '^""J* ^J^f L)' 
iCjl—LajJijaj ^jj_Ajj CjIjJLlA^jj^ ^j-a 4a£ l_4-l ij*9-l Ja (-j->^1 (J- 1 ^^' ^UjLuj 
.3_pJ| 4aL>JI 4-a jLa-*i i n" ^gJJI (^o^L^Vl jj^jJI jj* 

(Cfl Lga£ c_(Sj-a ^1 jj-a La Ijl JLd-a jl Lljj ^jl *Lj_aaSjl i l^LLs X-x&>. l_3jjljj 

OJL^j i'l i ii <i 1 jatj ''la-^ =l_LoLSLII SaiLLaJI jj^ OjIj J-^ (j^- L*jI J ^jiaj 
(jlj 1 3 n I" -^ I 4jIjJ (j-^ j-2j (jjoII ^ojLuijSLII ' ta ; Ijj 1 1 5ajjt ^Ir 4o3 2al Utl 
I J_A J i uSQj LaJoC »i .Uil j . 1 1 £JLA J-ajj Lajoe. 4la Jj 1 U i" d'^l Ull jj^ 
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»Uol|SJI 6w&l 

i^jI_l^j_LI aj-it Jii VLLo Jjj£$-L>JI j£-u* Ljjo.1 I jlj . 3_aLl Sj in^t v^j-LI 



CHO 

I 
(CHOH) 4 + 60 2 = 6CO, + 6H 2 + 42 LU 

I 
CH 2 OH (jjuuj 690000) 



i4JsLLaJ! (jrJLc Lyjj>. tfjl j~f I (jSLa-i j^ i ntl <jjj^>- (jl (_J LILL 1 I J-4 (j-o LApiJ 
Cjlfujj>. j-jj-«J (1)^>- (j-3 3al Utl j^a Ij j j^ IjJ^S ^'j-^i -' ' r (j ^ *J ^^ liiljj 
4J9LLaJI ^yfl 3j_ii3 Cjl_ujj>. i4Jsljj>.l j^c xlij (_^JI U5i>^-" *■*.! i iiSi ^^^ «LU 

S j ui<Vl jl 3ljJi^.V! oLiW: ^ aslUMl 4ILUJ! "a^S Lub (j^LSj 
. 3j>LU (j-o i£j^>- /»!>*• <Jb-^~! JU - C - j * ^ * .* l5 jJI JlsLLJI <j-a j jlIII dil ju 

180 ^jl i n i La 3-Aj Oj J l-»-T| ^S i ii jj-a £l£>-?* (*L>-?* (3l_>-*- 3 *'' (j-° 3 J 

.j <<ii 690000 (^Jl^jsij j J-2j 4^LkJI <j-a j-u£ jJLS i(dJ>. 
4_SiIaJll 4JsLtaJ! <j-a jJ-aJ! ! JL* {j\£ i<Ljj!jj>J! ^LlajSLII (j^jlji! I a ■ taj 
I JUt ^j ■■ a ' Lg-J-3 ,_j>^tj Sj_a (_p ^^ Lul (_gi i L*jlj) Lulii (jj^d jj J . (j-° 

i^LLaJI (j-o jJ-ill (j-u-ii e>-^ J i-aje i LuLa <**>■ 180 (_gl ijj£_^L>JI (j-o jJ-^J' 

.jj-uu 690000 (^1 

L^_i («_1j (jr-i-JI 4_ijj_LaJ| ( _ ;r Lc 4^LtaJI (j-a jJ^2JI I J-it j^-^- 1 ' - JL<1 -" > y Xi 
OJ i il$VI 2 j I -i c 0-4J »lj i n'q ijj£^l>JI Sj i n^i 5_lLsx. j] i^Ivs-VI <LJ i«* 
jjiLaJj 4^LtaJI (j^j j JLill (j^iAj (jLa 1 1 " ' I j La a. 3jLC (^^Lc jl i3jL>.lj Salaj. (^^Lc 
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J^jJLjJI fl J iiiCL-I 2_L=JI ^-J^" O^LS Ijj 4Jl I JLA tyijJJ . ftLMj (j_JJj£JI 

(ji J_i V loLij-Sj (_gj-J! d)jj-" ljufc (j-u-i-i ol-^ ' 4_L.Lg.tJ I oJL_ L_j__Xj _,—!! 

I Jl_ *L_f 2_>___l 3U,„j~tl j|jj,| 2u_.^j C---J.I L14A ij 1 1 1, 690000 w La «j 

,«U!j o_Wj->-" jll_u_I __JiL_ (j-b 4jjL^_]I jjl^ltl ci__C UL_> ij_.l_ltl 

3j_o _L__ L___J1 (j^J JJjSLII J-~-" 'J-* j»l JL5_l_ul 5_L=JI ijiiJI J_L__U_J Vj 

CJ I a_k — j. _— — c 4— — Jl 1 11 II 3 J 1 .( Sal 4_lLi_. «Ij^>-1 J 1 — —3 (_— ^- 'j-^Jj . SjiaJj 
1 alS—*."^ I (__ 4jL_ <_}__ _a 4__>L>- __j^J_ d_>_ 3 jLc _JJ j (_L»— - (_— Aj • 3j JLn— o 

jj — — 1 (jSLjj Vj . 5jj__» Js _,_ 4_u___i I i___JI 1. 1 1<* I a\ j_t"i J (j^ Lg-iS Li »j 

5jlj_w SliA (___ jj_y^JI <Jl>^~! (>«2_»_L_I 4_)U-li SjjJI 2_lL>JI aIj__1_uI 

AJ I" I11J L_Ji _,_ 3jlj_>JI Alj_r"l.ll (j_ _Uij l^lla _J^L___JI l_Lj_>_ (___ 

^jjl jj—L—u^l 3— tj tSjijLj 4____La j-Jl 4__-L_j 4____La (j^3 3jlj_>JI _)Ljj__ 
*_iLU 3jIj_>. 4_vj_ ^j^-> a se *" <—■<-— > ■ ' d —J lj — >_, I 4_jjIj_>J| Cjz 21 4_] J-s-tj 
LUsLaitJl iSJVI J JJ ulJ (j-3 Ajiir ~i i 11 U j ijLsbjJI j! jLill Jlo iAjLa-~inU 

(_y^ (Jj^s-lj 4 _i I ->■ (j^j 3jlj^>JI (_y^ L^J>^ (jVI (jj^s- J^>-l ( rr ''ii"' : >J (oJj 

ciLti cA^J iL^miJ SllUJI Ji-b liilj^ 3i>s tiJLLA <r,injtj tt y>JI (^jLSLII 
3ua (jJLc ijj^ji^JI Jj'j^-l j^ 4j>oLi!I 3alUll 3_pJI 2_lL>JI j»I jlsbjjjiI jjLa 

. (jVl (j^-^* Ly-^iJ^^ ^ ' ' " ^ L) - "^ *— ^P* * -Sl » t**'i "^11 ^Jj J » 1**' ' " ^ J-*' ^J'J-*" 

i3jlj^>. SJ_i_it (_, If 3 al La 'I a,\j V'nil »jU~.,„" V S-tjJI 3_lL>JI OuL^ lilj 
4_i o-i^>JI L^jLlUx. l _ r J3 L^a JLa-"i 1 n~j 4JbLLJI aJ^j ■ la aj -- i (j! ^)jl Lg-iSLa-j ' ^J^' a 

JiilikXI 

5_^LLaJl ^^ '" aj ^1 ,*J ' "" ^^-^^ C ^A^' O^ t*^r' ^^ *— ^jL-*^I' (j-* 

(JJa ^-^ tj-t-tTuJI (JJU /^ic JLcL_uJ jjl * ^k***' ' uJJ 4^LLaJl ^jjltjtj CjLljjj>. *Lu 
£j-A J-JJUJ 1 jQ_l 1 1 ^^ <d_t^ ^-jjljj z 3 j [>>J 1 4_>. j ^ (J I l5 ' * ^ J ' J^ 1 ^ ' ^—^ " f* '-^ aj 
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»Uol|SJI 6w&l 

, i - « I j u -^ I r- tiJJj J » A" (jjkj i4JajJ! u j~ * 1 j «l jJiJI Zj i nS I cjLlLsx. ( _ ;r a 

'J '"'^ <-£-jLukJ . CjLajj-) 2 ' lP"* 3 *L£-3-"-a 3jLcL_u-o (J_al^o£. dJJ!i (_a sLaJLa-" i na 
aj-Sjj i4-pJI =LlL>JI ( _ ;r 3 3 J i uSal CjLlL*c (_^Lc JlcLcuj (j^JI CjLajjj^fl (j-o 
(j£. filuLlJ i4_t£. J-J^t-J 2 _}JL»«a JL>.lj (J^LdJ *Ijj>-L] CjLajj-j^l 0JLA {jja ^J£ 
2 J I g-j ^yi lS-^J-* cH - " ^HW^h!^-" / " « I j U -^ 1 1 j ^j ja 31 i ill i h*i a i " «\l <~ I A*. 1 1 ^jut 

j j in^l (j-iLii (jJI - 2JL»JI oJ_a ^ jiaJa^JI jjlj - *l JjJI Jjj^j (jJI j-aVl 

^J| -^ . .." " ( _ ;r ^3 i JjLa-a t_s^L_ul_> <: Lj->JI 4-lLJJI (Ji-lj Cj^LcLojJI *-jLDjj 
dJJi > j"m («JJ i4-la-i-m-jj| L$jljL>.J ^1 CjLujj|j_jJI «lj^>.| ^j^-«_'j (ja-&jdlj 

2 La ■ ulj j 2 Uj,„,tl cjIo^jJI oJLa La^a j i,n<b" jbill jLlJLUI jbJL^jJ.1 

(jojjSJI Jj i uSt /jj-iIj i^l QaJj^-JI (j-a L$J La (J^Jtjj Cli-o* i«Lt-aL>. CjLajj-jl 

. *LU (jJI (jijvjjJ-LgJI ,j-a L$-i La J_ajtjjj 

oJ_a (^ 3 ^ I U ; 1 1 2 al U tl t3 _a c^LlLsj-II ojjfc ?h'>> t -*' o' L ^-" Vj 
j j * < * Sj_Li~^l ^ljj,l oJL^ . «LUj (j^jj^LII jjin^l (^Li (j-ujJj w-<Mf I a~ tl 

. Lg-La (j^aljegJl j<ClJ J-l 1 LgJ djn itl 2 J iCj^LcLolII aJJt ( _ ;r 3 '!<"» 2_ajLc jlj^s 
CjLuj^>JI jiuJ [^ sLoLuiJ^ Jajljij 4jjj* ( _ ;t 1£. (jjHiej L^jLa 4joLlII 2^LLaJI Lai 
, 2 al U It 2jjL>JI CjL1jJ_>JLj I j*j 1 . .." (jSLa-i (_^<Jlj i(_^L>JI t_ij^jjJI djlji 

CjLLsI i ii 1 1 ^ 1 "1 -» rt ^t| ^^)L>. 1 i^l 1 uLi lLLI j Jjlj 4^LLaJI £JUb ^.lL-uj *Ca iqj 

.2_pJ| 2_JJ»J! 
^_Aj tp 1 11 "»«j1 /--^ 4_^LLaJI j il l&-0 jq_A| ^j-a I— Lu LaS j^i^L>JI j-jjjljj 

jj_a £Lj>.jJ (jr-Lc JJ-^J 4_jlaj>JI 0JL4 (jl (j-a jai.jjl (_^Lcj . liJLa jij-ioJ I jn o~>- 
(j-a I JlXc (j 1 i eajj (j^S ij-fJJ J^>- (jyJI Sjlaj^a =Laji>JI (_y3 L^JI VI igLlol i njll 
J-i^j^ILj («Jj iCjLxJJ-i^il (j-a '"'lj uig i_y^ J-«J-«J <^r-^' MjljLDJiI Cj^LcLolII 
(j-^JLJjl (—Jl^^ O-al^ Jlj^tJ Jjljj ilj-o*l 2ll L^Li^taLdJ 4^j-»-a (_]! ^LaJjul 

.LaLc 
dJL^^)-uJ1 ^j>>^^ tjj- 1 * 'JL3 y . ^' ^^ ' "^* 4_lLjjlJ 4_ulilJ1 3jia_>J1 J o uijj 
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o^caJI &jJLaJI ^ aJlhJI jjjLklo 

^j Q 1 3> » LJJj^ **( I il II ^j^» J> (_LaJL_J_J ' *l j" J ' "1 (J'j^J J^l^- ^LuU Lj3jJLJ 

i_3j_«JJ 4_LjLi-q_iSLil Cj^LcLajJI (j-a ^jji-l SjJJ ^1 Jj^u Lu»J KidJLujjijill 
jqJLjuI 1 ^ A , ,."C rt .Jj 4 , , ,, ) (( ( j_u_u^£ 3jjj» jl (<dJLj^"i in'l ^j^» o~*» 3jjj» fcj_ul_) 

. « (J_u_ljjS jj L&j-u-u )) (_j LLajj-iJ 1 
(j_a sLc.j_a.Je-a ___i _)_>.J-J l-Ljj" i h II (j^ n -- (jl Jj-S-l (jl LL_> LuSLajJ 
_)_- Jj_t J OJtJ __S _Jjj>.I 3j_a ljJ j"ij i ill (Jlj^jl (jn n~- (jja__u (_, (j"i i" Cj^M-CuJUJI 

_)^-» i 3. £_£j-_s_j 3joj>.jJL1 (jojji-Jl -jIj- 3j____I jo-j La_Lu i4_uLJ SjjjJI (__< 
<LLa i "lj_' (j-^jvjijj-LgJI < —>!j- s J-*- 1 *-' O^ 5 * _r^ l U3i>-*-" J j i hSI _-->^ _-Jl i'Ij'ji ill 
__JI (j-Ojj-ll (j-o JijIjJI AjJI (j-t-f i n^ Li __-!_ Jjlj J i nS Ljj __£ !_ysVs- fuj-il 

.*UI 

j-£j-l 4-aJI mil 5jljLuII <-«\l<~ I A'tlj g j uiSVI CjLlUx. (jl (^--jg-a-l (jjij 
0j_jJ _LsJl_*_j _J j_tl I i 3 1 3 j La a. _j_i ___) 4^LLaJI (j-a jJ-> (J^^Llajl ^ j .' * ' "*_' 
d j I -sJI I j * a JLtAxuiJ ' '\f^J iL^Jl^ji-l (nib ' '\;^J J J ' "*" ^5 S d a I U 1 i 

!4jaj_»JI I j~ I j 1 1 - ,___> I j 1 1«" i _jj "LpJI 
^J3 j_j£ al J i a a 1 1 L#J (jLi ,ei "j ' ".' 'LjlaJLa 5jJ^*^V »l aUtl _>-^ajLj ,-L_ J_Ll 
_)^-» * I jj-a 3j_jJL__> » La 9 x___»a_j lj_aL_ J_L_ t(_j 2iji i n**il1 0J_- (J-- 4_iL>- jf I 
(_j_9 jj_Cj]_»JI (j-a _]ji_e-a (___) (jUa «Luj_ _-^- <l n\ tl (j-a » Laj3 jl /"»M .'^»ll 
I J-A ^ (j\j>- i nS 2I jL_. (j-a ^£_L_ jLu jlj_aLj 1j-aL_ jcj (4_u_uL_a 3jljj>. 4j>.j_ 
_jLJa-j| (jf i3_ij_3__JI oJLA ^'j-^W l>«Le (JJJJI «LaJjJI Jaj-V j2j . J^ij>J.I 
j-j>.| (— -Lt-a-i jl ' g I ^**'^Vl ^b 3jH£ Jjlj CjI Jj (J^oL>J,Lj 3jiaj>*jJL1 L-lLAj uaAll 
j^aSoJ->Jl 3 J 1 nS I 4_u_aX. O-aJ-jj 1 aJS Ljj*jjJj (J-3j (J^aJL>J,l (_5 LaJ-ojj I Jj 

.(_>J1 ^- j i n ill d La 1 ut aj 
(j\jjj i(Jlj>J,l I Jjt (jJ3 «^]^u O-hjLjjj 1 daj-aJ I I J-^J »l aUtl dJL^al jjjj 
«L£a-tiaju I J£.I^3J1 (_^Jj>.l 3<_a jL>ozLj ^-3j CjLnj-oa^JI Cjuaj) (jl Jjlj La_»j3 
(- La * j I j S. 1 n II (j-a *(_^Jj?ej 1_AjjJj Jsa-ujj («jjlj (j\^.j^j-jl (-ix. 4j^j->J t l 
1 ((Adenosine triphosphate)) ((CjLoj-uj^J I (^j^Ij (j^-mjJj jl » (_, a 1 nj L^oLi. Li£Tj_a 

L^jj>-Vl (^jtj ATP>» 4-JLUI i_2jjvVL) CjLjiTjJLl OJLA Jla (^Jl «LaJj«JI j-ajJJ 
SULlj^JLj «Lj_a_;iL!l »l a \c L^JI jjijj LaiT 4j-tl>.Vl 5-iiJLi l^ainV (^JjVl 

:5jJLUI 4j$l_La-£Jl 
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-LuOjSJI 6w&l 



NH2 






N OH OH 



H 




H 




H 



OH 
I 

CH-20- p -0- 
II 



OH OH 

I I 

„P_0~ P-OH 
II II 

O 



■ 0-" H O O 

ATP LjLituj^JI (^jjVIj (Jjjj^JujI 

2 al la 'I jl i3_JL«JI L$isLU j «" , ,i" ^yiij t^aLLJI <u!Lc Jajljj (~) rj-*ll.l 
3j>UI ojut cjL!Ljj^>. (jl I jut ( _ ;r l« : jj ijj£^L>JI Sj i iiS? (j^j L^Jj^SwU 3-aj^UI 

<j-a i^LUI SJaLlaJ! jj-xitJ cr*^ *Sjl2*il a^jUaJI jl i^j-L! <t j uu ATP 
(jlLaj (jl » jk>" i ■"' (j^J i<Lt5lx».jSj| L^Iajljij ^yfl j^SyL->JI jl «l JjJI a J i nSl 
(jr-ifcj I j^JJ'-" 1 '"'N ■'^« | l ,JJo.V }Lla I jjU.'.a K_JJaJ| juc 4^LLaJ! ojut 
CjLc^ a **e-a (_£JL>J i_ka_]jjj /jH-J' 3 La II ) II j i nS JjjjJa jj^- 3_}Lc dUj) ^J* dJ 
OLAu .-j All CjLc^-ajse-a (_£Jl>>! ) 5 dJ LaJ_Lc !_£_) 1 ;jC ! . L^_j 3j)^>.jJL1 dil a i .-j ATI 
La ^1 i«(_£J_>JI S_l2jj Lgla-ijJ lJ li\ 3-LajljJ! j i uS (j^. 3-^jLiJ! 2al Utl U." 
C-*Sj-a (-JI (--A (J^fcHj La_Lu i L^-jJ! Laj Cj^Ltiajul (—11 J I CjLujj>. jj_a L$J^>. 
(j^j-u^_uj)1 » fCj_uLi 3j)Lc l_2j_*j JaJia ■"*! A , ,.j'a ^Ii£.^-a^=-a (-JLc ^^Hjtj JUJL>. 
0j_A jj^t-tlo 3j)Lc! jjSLajJ . ADP» ((j—aj-lL) L^_jjl j—aj-jj «OI A , ,.j All (—jLu 
( _ ;r jLij (J1-<j/j_LjJ>I i_ijij_a JjLxjLj Sj)Lc dJJj) CjJUxjj i(_£jj>.| 3j-a 2jjl U .tl 
/_ILc j—Lua 2l c_tijJvl /ylajJtJ 3jUJL>. /"*! A , ,.j'«j> 4x.^-aj?e-a «_^a ADP /"«! A , ,.j All 

.ATP oliii.ij.oJl ^Mj (>U-uj-bj>l i&sLLaJI 

t ^ lii.M ft ^ d ^ ft < fl *»■ a _ 



ATP 







ii3 fiLcj^a-Se-a + 



ADP + ;su= 



(4SLL Jal ij^.) 
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4jj>JI 4-<li»JI ^^ L^JL2jj!j 4JsLLaJ! I j r £,^{~r~( ill 4-iLtC (_^ajejj (ji LLjSLxjj 

3jlc (^i^. iftl JjJI JL>o ,2>c. gLjLJI Jj^^l^JI j< 1 1, j i iiCbj '.(^JLlI! 4^>-^JI (jlc 

CjL5jJj>. (JjjSj ui& 5 J i nSal i>JLA (j^J 4-3ol_Ltl 4JsLLaJI Ji" i h"j i4jljLjILo /"»IjU^- 
SjjUaJI 4 , mi" (_pJ! cljlljj^J! 0JU» Jrt'i'j ATP olljj^. (jjk 4J3LLJI 4-JL: 
4^LLJI (jJajgl til! j J<ri" (jjfcj i4a*JI 4-lL>JI ^ >»-V (jLSLo ^a (&£>II ji 
(j-o l£>^>* {3j'^ J' * "-* 4J_iia£. ^j*-^' l2 it dJJ!i (_)\£ *1^j_u i L^_tlLaj (j-I. 4_aj^iJ1 
J-»-I.S ljr £ (Jj^jo ^j-lll 4j_j-pJI CjLlUjlII ,j-o (Jj^s-I 4jl or i_gi ji i(j\3jij_ill 

• 4-pJI 4-Ji.JI 
JJSl CjLjjJj>. ^1 ( _ ;r j» (J^tjj 1 1 j"al U (_>Ajlj ATP CjLjjJj>. w l - "" LoJU£.j 
(_£jj>.| Sj_a I j '< -» *. 3.}Lc (_gjjcj (jJ-J!j iADP ^ o i n"t 4J9LLaJI ^j" i n a ^i Lg-Lo 
2uii»JI ^ jj^laJI 3 J u.<? ^ 4ajUJI 42LLJI a| J-^L-uLi i ATP ^ISjjo- ^\ 
i5_JLc. S^LoSLi 4_l>JI 4_lL>JI fjjs 4-S-jl i nil 2al Utl Jj^jsj 4-lUx. («jjJ .4ji>JI 
. 43jjjiil Cjlil i Al",^. * ^£ Cj^Lj^tlll aJJt (J!lo 3«Lo£ (jc Ij-jj^ ^ip cr^J 
j^S^i_>J1 (j-o $.^js>. JS (j| 1 i glr l!il SsLaSJi a j & j' J 5 rt jj ' *"*" i (j I Lu SL gjj 

(j_a IjjJs-sLUj (j^jjiUI JLj iii^I (^jlj (^Jl-Sial^ S J i ii^? 43 J i uSl J-t£. (jJajJ 

cjLLu^I ^Mj o- ^3^- 38 l^\ ADP t>° l%«" 38 Ji^^ o^J 41LUJI 

ClLc^ o a (j_« 4^.j_<jj?E_a (j-G^ljJ (jL*- 1 f-* LajL>o1 Jjjj-Ls (j£. dUjiJ ATP 

. i "«l A . .. a^Jl 
( _ ;r jLLJ (j-° J-j>.Ij lJ>^*- Lrdi -1 * O' 4 ri 1 " -»J, I CjLjj/IjjJI (j_a (jl-iJ J^9j 

(j_a jji^ (^Jl rLl*J ATP .-.I A ,„j All (^j^lj (j^j i^j^>- (jJJ ADP -"'I A,„jAll 
j^jiij ji dilj (jle. (j-LlJjj .Cjtjtiutt (jjj 12000 (j-II^>- tPJ J'^J 4^UaJI 
4^LLaJI (j-a jJ^ (j-!! r'LLaj ATP<-<! A , ,,jAtl ^^O (jjs Ljjj^>- tlr^J^JJ 4jjL«j 

Ijji^, 456000 = 1 2000 x 38 
iiilj *,n\\ {yt 690000 w U.- jj^LjJI i^JjJ SlalSLII 5j l ., l <Vl ,jf Ujj 

CjLuJj>. jj- '- 1 ^> :> * tl^-J^-JJ 4_jjLij ^JJ^Sj (j I /jj-i-*-3 I J-A ^jL^ 4 LLu (jl J) m <i L4S 

pL>.jHa_ol ^—b <_ m i n" \ jj£^L>J1 jj-a jjxlj ts^y>- S J ' nSLi ATP oLAu ■ ^ ATI ^jj^ij 

LoJ-Lc: 4_lj»JI 4_Ji>JI jl I JL* [_yi*J$ • 4joI_LI! 4_iKJI 4^LLaJI £y> "/66 jjej 
(JjLsoj iSj-u^ 4jLuu dJJi Jj«-flJ L^JLs jj£^l>JI (j-a JL>.lj i^j^j- a J 1 uMJ j»j-2j 
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>UajSJI 6wbJ 

(jl (JjL>o (j-&£ dlli (_^i^.J i^JU-u I j « j i eaj 2j 4->uL<JI 4^LLaJI ( _ ;r 3 J i -*■" " (jl 
(jjtj 3 J i nS 2 1 <Lu i** (j-3 5-SALaJtXI SJsLLaJI 0JL4 (j-o (jSL^-d j JL9 J-^^ ^■i^" 1 ' "" 

5g I a S * jjjjLjJLJLj 1jl>- 4-j-IL^. «Lt_*_uj /jj-Aj i L^-i-* a66 3-^t-i (jjH^t3 (jl * .J aj ■ ■■" 
jLi^L J^G ^1 c^La 1( jLu^>M Uj£bl ^1 4^>a! cjV^I ^ 

J -i c (^1 5_aJLa-*i i ii U 2 al LaJI (j-a '/30 (j_o ji£l J^>o (jl * jt-T. , ,." V }liLo 

S^JaUs 3JVj JjlJ 3JaLLaJ| i| jielxJ ^ JjLgJI >a>J! I JUfc (j! tiLi Vj 
^^-Aj 2 fliXaJll I j*l J I -1 C 3-^>J' ^jl^ttl L#J j-JJj (^jJI SsLaSLII j 1 J ? a (J^. 
.CjlJs^j>.^Jj j-jlj_u (j-\-J (j-° ^'-_*- > ^ '-$- J S J ^*" i-r-^' ^L-aL^-il cZj 1^-j-<a_L 1 (_£JL>.I 

(jl (JL>J,I I jut ( _ ;r a oj^>.I (jjj-II SjjjilLI cjL^iIjjJIj lij^tjJI o-Lu JJLJ 

0J-& (—5 cdj"i mm CjLojjj 21 Cy° J 1 - I Ji-tc (jlj i*< Ljj JJjj^Lul » fCJ-uu (_3j-»3 
(jjj-LaJ ^-J-^' Lj]M-iJ! (j-o LjjJUj£jILlL! dll qj 1 ii-v J '^a (jSLol JLSj .CjLlLuiJI 
jJLc i^j-^jJLI S3 La II *j 5 * u^i_>J1 jJ^>- p J La >■ ' ^j^k-jlB ' d Laj 1 ■■ * 4- LL a- t -a 

ttjljjS <* Laj 1 ■■ ) * ijL^tlj Ljj JlJ^^LuI dil oj i n^w cLijjij ^j-a ^j^-»-"tl jq_j j^j 

d - ' "J -il^Xl ^j^->* > ^-*J iL ^T^J>T^' O^ °^ ^-* ^-i' 1J ' n"*Jl i>J-A >■"<» iXj JL^£ 

O-La-j 1 aj '(J-J-3 (j_o L^-lc LjjJLso (jJ-II dJL^" 1 ntl ( _pa^3« 3jJJ (_j-3 ^jjs^a! 

ji^j . (j^? - ' "j Jt 1 jLc (j-° l?-^^* j'tH *4 J-°' ^" tlr*-*- -^>- J-i^ iJ^-><-1' ^j'j^* - 
(j^_4-i (jH-II Cj^LcLilll f-J-«j>. (jl i3_jjjtll! ojl^j IjjsLS (jj jdl »l ulttt . u-~y 

i(_3jjJuLI C-A-U^pJI (j_aAJbj i Lal_4J dt-4-1 J^ tLjLj^**! I nil ^j^» 0^ ^Jj-^ (-r^ d * fl j" 

. JLJjlil (jjl pj-"'' (JjJLAJJ 

i *lll 4j^1>JI Cji oj i ii-»J1 (__A uj JU^£^ILlU (jl 4jj^?eIJI i>J_A t."i**t 1" I JL9j 

(jiL^j iiLlJuj ' 3 - t h > ^' 'M^' u^ U^^U^b 2lsLL=JI (j!>»i-l cjLlL^: c^^i 

LjjJUj^jILlL! 3jjj JU£.j .4_pJI 4_iii>JI ( _ ;r 3 4-u^ujJ! ^jil! 4lajtA LtjLiIlcl 

iSj_o 240000 j-^tJ aj j j < * S^2 ^ I j * i^jdl (jJjj^SLiyi t_jjSL^jij£LLl.l 
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t(_£_}L*Jl * laS. < iijjj\£LJj O-30 01J-1 I 1^ Lh-^ ' fl LtseJ CjLa_u_u_>Jl 0JL& (jl ■- LcalLi 

i I *-j j ' *-» **" (jl uJ^aJLJ LilS aJ^_]^j^j-J1 (j_a Te-alLi-a ^ i n-w Jsj^?e»a >."< i n j J i-r^ 

4-J_L>JI J^>.lj Sj J » r r-> 4 J I -»■ Lg-lL^J 4ljL#]l J J jC*i 1 1 3jJ3 0-30 JJ-JJ I j iS. jj 

plj-tL] t-La-iJe i Jj^j Jl^ 3 * (j-° cJL9^-^ Cji aj i n-»Jl 0JLA (jl ^c-Lcaj| jJiJ . 4_j_>Jl 

^J ' a d I ^ S j Qj ^j '^ c (j-* 4JLjJL>Jl (-J3 Ljj JU^S^ILlLI j1jl>. c_i^Hjj 

p I II ">• (_Li.l.} 'jjLH f ' ' a J ' (j I »-l jJI si Ml » 11 (jr Jliijj IJ_L«-1^> f lj-3 I o ^ Lu 

»l itif Jib i*l 1 1 ii Jjjj Vj . jl JL>JI J^aJa ijXe. (jlSLa (j-a jj£| (^ LjjJJj£j1jJ,I 

*jj~ mi-xJVI) a^" ui ->ij I 70-60 (jx. LjjJJj^jILJi.1 jl jl>J <L>-j.jjJi.! 4-uiii.^M (j-a 

(_L£ (jl (.^-Lc- J^-J La^a '(^ "i <i j" ' '"I I <j-a *j^*- U3r!- LO ^L° <j-° '*j^ LSj'-^ 

CjLljJ->JI (j»a (j^"^ Ja (j_a J I 3jL>.lj tfLagla (j_a UL^-*- 5 d J 0J-A (j-a r* I ui£ 

d _ "''* O-^^J 4_utl_uJLl 3J3jJI (_dij j i ■■ flj La J-Aj 



^_a^Lii <jjjj (JjLt-u 




jy J j^ _>'• 



( _ ;r 3 (jjSLu 4-uiiC 2l aJJb (j-a »l ui£ j_p (jl (j^Lc *LuJ->JI Cj^e-JI oJ^ JL9J 
plj-ill (j^SHj La_Lu i(j-Gj)j-Jt CjLujj>. (j-a ^ 1 l£2U * rt 3jL>.lj d 5 tla (j-a «Lfl_Li>JI 
.(j-AJj| CjLuJj>. (jja «L>*JJlj-a d 5 Ja (j_a I 1 J * rt (Ji (j\j (J_t-aLiII 
JjLelll Ltl Jijvl iS^JJlla JJ W t_ij^pJI I JL* (^Ic JVjl1<j/VI (jSLol J^j 
• a d j 111 0" a (JjjL^tHJl i>J_A /tjLlj Cj*L>. J_o3 4 ljj Jj^aSaajJJ 5! JL>J ^-jL L a- tS Jl 

. Lufc.} '/35j ijj^jjijj 7.65 (j-a (Jj^jj jj->JI 4>jLik (jl i." 1 1") Cj-o. i_4jSjlUI Ijla 
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>UftjSJI 6w&l 






.TO 00000 

TObocco 



i_uj_u 1 I i aj I 5J L>J I JUt (_y3 4J I ■ la a. jVl >j 1 3-a Lc 4-Aj.aJ <: LpJ I 'l-J^-^ I J I iA*- 
!j I c (_gj_L>j j_yOjl (j-Oljij-JI J-*-"^ 1 11'^ i4-t»-ulaj| I j i a I j -- 1 LaJa CjLjjJ^>JI 
«Li^t-a lUjJU j-jUjuj i4_uLjj-^ Ii>i1i (J^_>»j c^lil^a^jfcjQ jl i ^ j ■ la 9 CjLc^<5j3e_« 
oJ-g-J iU j -sll siLLI A (j >lj-a (j-5 t;r ^>-jL>JI ■*■ U i nil J^Ja Cr^ JU -*-' '*LaU 
_}^>.^JJ »1 o U 4_*_u-a^_a (_L>.I Jul ■- La i ■■" (J^Ia C~^ k - t -*- 4 - J *-*^ tdil gj i n-»JI 

J*" n-* o i nil (JlLa Ja-nB (jH >-Jj> ' JJ Ha (j^jj^Jl (j»a c-iS^lu L^jV-^LaJJ «LAjlS 
. (j-Gjij^JI (j'l i ill i ii (jrtJ j I JL>JI i U < nj ^li'-ej (_^-^ liiljjj i*LU (jx. 

4jjj>. L#J LjjjJj^jjjJJ jl jl>J 5J^SUI cjLjjj_>JI ajjt (jl (j-o (<ui.jJI (^i^j 

jjSLs-iJ '■J-irS Jjs * Cr'l ^V J .'"' *-' y/j^l '-*-* ijl VI iLa JLs* ^1 4ij_>JI ( _ ;r 3 
i ajj la II ^j a « j I I j i eaJj «" JUX. jJL>JI aJJt ^j£ CjL5jJ_>JI a I laJu (J^L>.2l 
^j^ • I ^J * a 1 I ^ ' ga jj *" j I t4_jj^_i-aJI 3^^ Cj b>»^ o 1 1 I j ' '-~^j •" (JlLa t4_t-aL>JI 
7-j^e-jj (J-bdoi I jC ,.l ^ < 5_i ,"i t - VI oJUfc _uLij 1G_UX.» i<Lu^u-i-aj| O LHaJcX I 
aJ-tb O-aJUJr" i ill JL9j .C)l 1 J i n 7JI aJ-tb J^>-lj) J>j^>-jJkl ( _ ;r a!>L#JI (_JjHj>J,I 
iI^J^J^Sj-LlII dll »aj 1 ii-v (Ji-!j> 3j)^>.jJkl (JjIjj^JI J us£ ( _ ;r 3 ^Ln3 42jjJaJI 
CjI <ij 1 11-rlt ^^^L^JI (_JjIL>J,l (jx. 4jjI jJI j-^c jJU»JI oJUk ^^-^ J '^* a (0-> J^J 

4JI ■» '*-->" I Ljjjuj£j"j<ilt ^^^M-^JI JjLjJI JjJLso juxj .(_gjij_LI jjJaJI 3j-Sj 
iJm\ lZIjj" 1 nil ^j^-> 0^ ^Jj-^ (3^ 3e -^ t*3"^ c^ CjLij}- 1 ^'! «- Mr I /^lx ^jUrtj 

.41LLJI JjlU* 
jja (_j ^ '"I ij^»-V Cl^J (j-o I ^QT"^ J-J-«J ^ ^J J -^J^i-y-''' D' ^aa-jj JL9J 
liUj) J « A3 Lg_il jJLijj ip -r -»JI ^^ ^-i-^ J-^^j5 (jLp"2?l ^j'-*.' ( -5 -S **• flli ~ 
L oJ—Lcj . L$_] Ja-j-aJLI «l_j_>JI 4_lL>JI aJ^jjj**m 1 u ^j- ^Lil ^j^* ' ^j a I L^ILal 1 
(j_a (jjSLg- L j (_j-^>- 0J>L«_il (j-o jjju ujJJjSjj-JLl jl JU>. (jl J-30 dllj) CjJLaj 
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ft^ctJI fejiaJI jji oJilkll j^Uao 



(Qj?e->*Ji /-£ J^J-*-"' '^-^ ' '"j 'J 'Lr^J ' " ' 0"° ^- J ^- > »-J ' f -*-*^' '^-^ < Jl- 



J^>-J JLa£ i ATP '"'I a i ujAll ^^tiUI (j^j-ujjj.}! t_i^j_o J_ojHj L2_uj UoLujI 
ATP 2 al U II (_^j_a Jj^>J S^Ljj J_t£. Ij-jj£ { _y±j&li LjjJlJj^jjjII jl JL>. (ji 
I J_4 j—Lij-J (ji-iSl JU£. .5 JLajJJ j I J->J I I J-4 (j^-j" i ii J <j^*- (jr^ ' '(?'**• I -^ (jj- 3 

dil aj i ii-v ^ 3JaLLiJI (Jj->«-i (Jj-«-« Jl tSj i n^ 2 1 (Jj-«-o (jl til! j (j-o jJLjjj 
i SjjJall (jlr lj j ^ I jL«j£.l J-4~jlj 4JSLIj iaIjjJI ^Ir LjjIj q .h! i LjjJJj^jjjII 
Jj-b ATP 2 al La II S-^J-o jri-^H *- 5 'ri3 ^ ' * * q "— '^ ".! l ">^ a -M.' 3ia-pJ.I 
(jIuiSLUlS n_i^jJil I JL4 (j-o ^i}-^' i* J * ' '"*'*' ^ c ^*-^ > - lilLlA Ji^JiJ V i LjjJUj£jILlL! 
Jj^jso (ji^- L^JjJLS dJJJLl (j^""» '"'a i(«J*->JI ^°l (J-2-Jj *— " "J ' "~>^ 0J-& j JU>- 
i"j| ijih> Ji-b ATP <ZjLL}^ J_£jj Jij LoJL^j.diljd aj)J V O43. 3JaLLaJI 
dll aj i n-»J1 0JLA jJL>. (Jl3 4/7jL>J1 (—II L^_La ^j^->* ) <■ t3e i nl <^t_uj LjjJlJjS^LuI 
ij-jSjj («j£j>JI ( _ ;r 3 LjjJUj£jILlU jl Ji^j dJJjjj . JJLalllj dLs-jIL-uVI ( _ ;r 3 IjLu 
cUllj^ JS, (j-aiU! (jiaJJ^ Cr^i 3JaLLJI Jj^i (^i^: U^J^ <j-° -^ ^ 

. L? >IS >a ATP 
<_2jj_ksJI *_o 3_jjlj_"_o 4_i_La_g SJsLLiJI r-LlJl 4j1*c (jl til! j (j-o ■*■ 1 '--"jj 
cLsLLaJl (Jj^tHj ^j-Sj a Cji aj i n-»J1 £j-$a 4 LjjJu^S^LjJJ Cji aj i mej d La-t>J I 

LLsLjjj! lLs '"j" L^LLlLjj «l jl ^ I j~ j I c I fl jl L$"jjls (j^j ,|J jSij i ^ 1 '* '^-Sj^j-^j 

U \c 3_tLiJ| ^jut 3jJl2 (JJiXJJ .2alUll 2_pJI 4ji>JI rLjIo-l i_f '^ 'j^h^ 
.ATP '"*■ a 1 "j aJ 1 (Jj^ilul (j\j_o^_ujzl CjL1jJj>. (j_a «b^SHXI CjLlqSjI t. lde-uj 
4 j I -sJI J n" 1 11" (J^ ijj^jJL>JI flj 1 n^l ,j-!lC J). 1 1 'i L*^ 'j-i-^ ^j^J ^-^ 
(_jjj^>.| j_i-oi_c£. ijJLijt (jl aI 11 U^'a diLjj'C 1 nil a J 1 uSl jj^ I ^" a I U J^ 4_ij>JI 
?4^LLJ! (^i^- Jj'^^ll (^3 L#io JUflj in" (j! 4jJi=lI (j£-4J «! jiJI (^3 
i5_lj>JI 3 jj Til! 3 jumIL 3alUII LaLt IjJu-ia j-tl«3 (jjjt jJI (jl liLi V 
^^lll S^LLiJI (j^s j-^jli «j^- cr^- J J 1 1^1 -sJ I ^ (jjjt jJ! aJJt bJ [c jUiIkj (_^43 
1 <i ffvJL>.l t4ja LgajtJI CjL(Jj->JI (j_a (j\£.^j (j_a S^LtC (j^_AJjl c_tS^ljjj . L^JJI T'Lijo 
I 1 j ' rt (_jQIIj t(jjj i im!-»J1 J-Aj (jj-AJJl )t_u5J>. (_3 JL>.jjj aIjJjI (*1^. duLJ 
a_Aj i(j_& JUI (j-o $. )^>J I I JLAj t(. i itiJUl j^T^II J-^J J-^" ' Ly^\ (j-^-^ (j-° J >rJ-*-^- a 
J j , ^ ^ 1 1 ^^ 3_lj>JI 3_l1>JI 4-aJiJ-"i 1 n* (^JJ! >j^JI J-* i^rlAjJ! (_pa-»jJI 
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►UOLjSJI 6w&l 

jj-a -}J-C (j-* (jaStTiJ 4_u^j j^j) j JLlA 4-L-tiliaJ (j-* fylAJUl (_pa^>J| c_i£jI<Jj 
-Sj-*-J ijr Hl\j pj-^a-tluJLj J^-^J cr"*"^ 4-Lt-u.Li-uJ 1 (J-oAj 4^^j jSj) j JLl^J 1 4-LuilcaJ 1 
4-j-Ja-^-^- 4_Cj_4-^=-4-i ^-u^jj^JijJL^JI 4 \ i ill i nil oJUfc w ^**' ™ 4_11_>J1 £j_A ^^^ 

H H H H H 

I I I I I 
H-C-C-C-C-C- COOH 

I I I I I 
H H H H H 

I I I I 



<\sr i n l ^1 jj-* J"r~ c?"^ ^^"J- 1 L^^'J ^J-*- 3 L^ 4 -^' (j-^^Jl J-^J t( '(Jd^ ' "J'"*^'- J)) 

u I c ' a a j j j j»Lc (<u-u! 3jLc Q^jtjd! ojla c^ 3 ' JJ ' < ^IW**^'J *^4^' 

3jlj->J1 «L>-jJ (_£ 4JjL_u (j^jkjtll £J_A dulS (jl 4 LJjJJ ^J q ' " ' (j— t -^ * .3**'*- , 
3j1jj>- 4jvj^ (_£ 4_ii_t-s3 «Lt_tIo Of] SjUi^tlLa OjIS (jl u^_AJ 3Jj^ ' " ' J' a^LoljuI 

ju«_i (0_^J ~ .^~l a^j iialiaJI Jj^UaJ 3_iW: «LSl <LpJI 3j1jJI ^ ^yiajJI 

.clu (—LAJjI ^j^-> o >i II d I i nl i nl 3j_*_uS 2 I 4_lLj^. £)] * ijL^tjJIj Cj^s_Jl jj-a j-uS 

j£LII Cilj i (j-o (Ir^J^ pi U"", , ,.l L^lo jj£ ^^3 *Cy el " . ..I "La t~j Ijjaj. (_^i^. L«jlj 

(_^ Sjij^j-j-U 3j JJ! dJLLj (j-A cr*-Jj j— Jl (j\jLjt (_jjl>-I (jjSJJ (jl Joj_»~ij 1Q5-1 

(-jk 4_uLlJ1 SjJjI (ji^SJj L«_Lu t((Jj i iiS^jj^JI cLc^-qj?e-a) d j Lga o >i ]| fiLc^jj^JLI 

4_lJLiII (j^jj£LII Sji J^tlj (j^>- (_j-3 i4c jju>J,I ojl^J 3jjL>J,l Q^jj£LII 3jj 

4 \ 1 .ii 1 nil (J^Ia J2j dJJJLiJ 3jLjJU>- Jj 1 n^^jj^ icj^i^o ^1 ij^sj jJI jj^J^J 
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(_?-<->• i^JJ-Jj-SJl ^j-A ^T^J^ J'^^^J jjy\ lf->2\ Q^ Q-^Jl (jX. d"JI I lilt U (Jj-k (JJLj 

^j a 1 sc J Lj|j_> l_Lii l_Luaj_3 lil J 1 nl 1 n"itl (J^LaHll I ) * jj 1 aJ LuSLxjj 



I 1 

.Iji 8 CH 3 - CH 2 - CH 2 - CH 2 - CH 2 - CH 2 -]CH 2 - COOHJ- 



olji 6 CH 3 - CH 2 - CH 2 - CH 2 -jCH 2 - COOHj- 



, bi4 CH 3 -CH 2 -jCH 2 -COOH| 



~7 

((Coenzyme A» .«! fujj^l jx.L_u_«» 4 Ac- jlU\ ^jJI JUM1 
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(<ujj ^1 JlcI 1 11 <i 1 ( _ ;r ut J-JI ^j^- 1 — II I jj'*» Jaxi^j (jjJI 3 lajclll iS& I JLu flj 1 11S2I 
» .u gaj 1 ■■ ' 21 ^-JlAJjI ^j^-> t- II ^jl /^>- ^-jLa 1 JL>. JflLuj V I I J_A 3^9 f-l-pj . « ]» 

1 j", j ^ , ,," ^yJJ ^j*-* • T 1 Lcj La.^ ij«_ij_i2l jlcLjla *_o JaLujVI ljui (j-o l^l£La 

3 jl a r w j " ~ jj| jjj VI i>Lt3 JoLujVI \jjt ills (jSUj >La kicIjjII 4±Js» 

^j^c- (<uj-i2l j-cl 1 11 a J Laj 'j jjj_i£.j . L^jjL^J (^1! J 1 ->"j 4lol£LII 5 j 1 uSal 
, u I a -» 1 1 Lj| q i>> 'LpJI «LlL>JI (j£ J'C i~iII I jl^j o/tj J^ jj- ^! 0' J'-'-^iJ 

4jj>J\ 4-iliJI (jV dilij ^IjjJI (ji^ l^JMil^l (><^>J l^t^j iLsliaJI i J^. 
^ ATP Cili ...j All ^yj^liJI jj^jj/jjj^l Si mXI 3 injriill S^UI lillj a jir" 1 .1" 
<Lq1 JL^-**( ( nl £(_j_uJ (jl » J ' ' "" * '■ ' ' ' "'' '^Wj-1 Ly^3 * <( ' f^-O"- 5 ^' ' -^LuijQB J> i t^i 
dJLs (jSLaj V i ( _ ;r u»jJI ^j a 1 — 1 1 J ^JaLujI Jij^>- i'°> dlljjj ''^^ Jaj_fl3 jjl j| 
^1 Lg-j Jj ir^ijJIj iSjljLuII Sj m^VI Ciljlnr »LjlJl Jju VI JaLujVI I jut 
^^.3 (_£_>_! I i I » 1 j . 4Lal^ A \l A", , ,,l 4_jJL>J| 4_Lo Jjri" 1 11" lilljuj ■ jlj uiXI 4jL#J 

*L-ujLaj ^jdl 4ILLJI (^a (JjL^JI ^L^a^^Uj ,3^^' -yknlt \j±.~\ VliLo I juk 

aj-u&\ qjz 4_ij>JI 4_lL>JI I jj'7- ' (_^jJI SjLjLoJI j^jt La iJjL-u jLcuJ l-XJJJ 

2 j| La 'I ,j_a IjJLS 3_J_«J«JI OJLA (^3 i^ll^in* Clul^ lil lijjjtjdl ^La^Vl 

SATP '"'I a , ,,jAtl jyj^Ldl (ji-^uj-y-il *— '^i}^ c" 3 3jj-**»il 
2 al La 'I S-j-cSLi oJ i.i^Vl 3-ji*c: ^ 2_ajj»-~i , „U SJaLLaJI 3_l«^ oj^ o' <J^ 

^-*-u^-i-)^i CjLljJj>. (j-* JL>-lj ^^jj>» a jL^-"i ( nl 1 j| «L)I 9c < eaJ I JU3j . L^-La 4_>oLU1 

(j^. i^LUI 42LLJI (jLa ^^LzLilJI eJJt *j_J ATP ■-■> a ,„j a tl ^^tiUI 

4jLo (JJ-SLj ^1 * j' - ^"" "_' 4JaLlaJI (jjs IjJ^ i_,^"*~ SjjijJil 3 J 1 n^^l Cj)M-cLiJ 

. j I J ui 1 1 3jI-#J (^ ATP CjLjjJj>. ,j-a i^j^>- 
t Sj in^Vl (J^.LiJ « JbJ I JU>-lj Lij^ oJii-il lil 4jjJI ^L="J' o' IJ-* u-^J 
JJLjjj iCj^icLilJI (jji ell 1 ill 1 nil OJLA ^'-tV Cr^ L>"J^ 5jL« (.^^ J .-->— * L^JLs 
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6*c«JI 6>xLaJI ^ oJlbJI j^Iklo 

, 2 al U tl 4_j^>.LJ (j-o *lj_>JI aL*j 3_jj^3c_a 4_L.La.tJ I oJ__ (j! ijj_JI (_— 1— • l-U 
,__ Ojj—*-! /— — •! _ja_s_ul x_La_«* _)l jj-a jqj2,jJ1 ^—Lcj . 4_l>JI 4_u__U dun ilu 
3_lL>JI Lg-ajL-r" in* (^"Jl SJ-u-^l 2_3j_La _,li^Vl Lj_J__ _)_> 'J'-"'-'' ''- L4 > 
_j^t-_l a'jjb _jl VI i Ljla 2al T- — T 1 \r- Jj . ^ a, 1 1 j iQaji jJI 3 J 1 nS*l (__3 3j_--I 
(^-ull 4jJi>JI 4_a jj-"i 1 n* (_£ jJI (j mS'ttl ,J_.___I 5_>j_La ^ lj_u_ c_OL_f JL3 
oJ__ ■"■ " j? _Uj__ -p in -»-l (^ 5_<___J_I (_>_>_»_» }L! SJj^iaJ! J^u^l uitl 4j 
^j^ • ' L$_i /j i i" /— — -Jl 4JLj^__J1 /— — - g-J — — Jl jj-a Lh!-— > * 1 5L-— — I 9 _j^a_e__1 

. .il^oJj ^ya £j-L_J U_%J~ ' "'3^-J' _M-* tf^ I 11 "^J I (__ — 1)1 JLJQ) j"i i nil 

^—4- CjLJUjlII oJ__ ^-j-«j>. (__9 I jL>-jjs Li^L-ul f-j—J 'L'—'-l *^— i 1 -' tl)' J^-^iJ 

(_£j_5~2l «'jj 3 J_5»lj (j^OJj__l — jlji C_l-pj_-> (__i_J_l ( Ji : -|0-»Jl (_U_^_1_ _— ^p 

Lai . ' ——II ^—3 jj_J_1 CjLo. t_i_u^j JlLa LaLaj 1 4 La 1 ■■ ±— a dl 1 nl 1 u 4ojj» (_— Lc 

(_L_^L_JI ajjb _)*-*; (jl j„j-j_ i^j^'n nljSLlI Jilo 4j"1->_1 _jL_j_U 3JL>. ^—s 

• a I j . V> » j c-j|j_fljl £j__ 1 U j "j " *£ ij_o^l (Jjl (__3 4_<_jL>. L_j|j_) (.11 h'i'C" 

. _j I fll> (jj^a£—J ^j^** 1 
(—uajJL _jJl__j La ^j^* > r*-#^ C~^ —-"•-■—' — J^s-dl 0JL ~ _jJl_.L_j Jl_j . 
/c_b.M i n~w I _)1 LaS t4_a_> 3 J 1 nS t (j^o—SjJI 5 J i nS I (jfl_-L__i 1 ■■ i V jjj jjl ^\ i uj| 
. I J— »• J j 'i 1 >i jJ-Sj VI I I}' 7- 1 11 Jl ^^-S (jj_ajJI «J^J Jal ii"->.VI t jU" 1 n" V 
5j 1 11 Si (Jl ■a'C'i nl (^ri^. ( _ ;r xi3jJkl «Vjjt a\ 1 11-vl ( _ ;r 3 (j^Jj-^^-'^'l (j-i>- JLcLvuJJ 

.4jiiiJ,| 4jt ih'iVI (^3 
i4_L>JI u^L>JI )<_uij>. ^—3 5 ) 1 11" 1 1 1 ^^JLJI ' " * LLa se rt ^jl ^" w u l_4^3 -- . >.". ij 
jj^. 4_J_>JI ^^ Sj—ti. alj (^jal SJj'J 1 11 U ( _ ;r it LjjJlJj£jj_lLI ^ <i 1 n" (jjJIj 
SeLiSLi aIjjJI ^ I r dJJj J « a" (j-Aj 4~)LLaiI Oulj ^j" 1 u a ^Ir 2 b.'al -wt I 
LjjLiLftg ^JS ^£jj>ii (j) » j'*"*"' ' ■■" (-r^' ' : ^J- >, ^' c ^r■' ,^ ^' ^-il fl ' " (j-* ^ a 1 n /^j^J « ^J-^L 

. 3_JUi a r I aS JJ 4-utLiILa 4^ Jo 4-i^pJI 
j_^c ■"'! j I 1 c L^_i i Lai A'^VIj 2J3LLaJI r-LlJl Qui a-C (jl i_ijjJaJI (j-aj 
3_l>JI Lj^LiJI (j^ 3_jJi. (JSLs i j j jS JUs- (^1 3_LL-tA CjLlLsX. ^^ Jj i4jj^j_a 
(^ (. 1 j in tlj iL^j S^^sLiJI ^jill i-«IU-» « dJLLlaj ijjjJI d>jKJI Jih-v. ^ 
i_u Laid (_g jJI ^SjJkl <_>"-ii ( -5 -3 SJaLLaJI j^j" i^jJj 4j1 i^o- ' Ltxijlj JJ-^J dJJi 
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. L^jLaTol sLul La I'jji'i itsLLJI aJJb jVo _uLL) V dUjjJ . Lg-aljLJr" i nl 
(j-o J-J-J^ J^ c^i ?T^- >,J SjLuJLl 4-pJI 4_iijJI (jl sLsJLkJ! (J^Jls jJLSjj 
OLAj '-j a II ^—j^LILJI ^^^-j-uj-bjl CjLujj>. jj-* (.^A-i^La ^-Jl^^. 4J^^tj cLsLLaJl 

^j il^j jjjG^I ^oLlajSLI! cj^LcL^UI ^ju^Sj^I^JI SLuliJI ^ ATP 

3JL»- j^a Ijji^ -il-ij-J ATP 2 al U tl i^jLLjj^. <j-a 4j*Uu Laj iLjjJUj£jIjII 

,jja (JjLa jjls (_jJI rLj^i Lj}L>JI ^jut Jlo (jLa i4^j^>JL> a^23 ^pJI L^LiJI 

4 1 1 fi mi— i LiL>. 7t_trt_t-a 1 JLA (jl JL>ijj i (J-<3-£- (j-* 4_1 A3-2J Lc *_« l < ( uLlu 4j9LLaJl 

. 4-4-1 j"i i u a d -^ i a > i_iljL^u ^JJl 
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vj& g*A\$ ^A^\ ftiaik 1 7 






L^iol j^C pLajJJ (_j-aL>. A I a 1 «La J Sj a SJjJ JSLI 

. L^jJajLi 3Jaj^>J,l 3_^>-jLj«JI L&.SjJU>. d^J (j1">-IjlH 

1_£jLuI (j_« 4^.^-aj?e-a ^J^J ' ^~»" > SjLc (Jjjjl AJ-dJJ 

i^yii-l jJI Lg-Lof <j£. f-La jU 3JojjiJI <zj!jJs 2Lluk (jlc 

(J^jj>. I Cj Lcj_sj?e_« u. uj Juj lLU J& jjj jJI JL& A^-dJ LaS 
l_3j-jlj (_£j^>.| «L_t-aL>. CjI^Js *L_i_ufc iy\^- Lg-iLul jj-o 
» m>i CiLc^ g >JU 0J-A ?r 1 Ml" (-j-^J * L>"-5Ti-? ,, ^ ^ 

(_gl (_, I r sLiiaJiJ! (_, I r 3jJ_2JI I golajjj 1 LtJjjU>. 
. I ^ji'r^ljl ^1 Jl 1 ."ill JjUej (_LoO 

i_g JJ! <j->JI <jjLC!I j 1 n-v (jLi LLjTj (jl (3^-" L*£j 

i3 aLk-LaJI 4ilLi K-aljJoV! 3_<_oIj^o ia«j«JI 315L& 

(jl »iU~ mj i(j-a^lj pLfljJI joJiJ (j-a La f_jj lALtiill 
«_a-j_>JU lj_4 CjLLs sLjJLjJ <Loj^UI <LjL«->JI j-3jj 
(jl * jA alt ' "" /^>- t4-L^aj aieaJ I Li^L>J1 (j_a (JjL^jI 
(_Lxi.jJ! aJI ^" a (J-«i 2I 'l^-^JI O"^ d.'T^J.' (*J^ 
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(_3jjlJ Lj^L>JI (j-o 3 i a i a -»" a LcIjjI al t^'tl | j_a ^jLy" , ujj njLvuj^l p i nv 
. (_^^_j_>J I al$_4-i (^3-^J i-djju i-j-^J i i-j- > ^' dH^-J' ^ ' "^- /^-I1 (U ' M**(tl 4_*_oAj 

(0^>-L^j V i3.al ■ v> 1 1 ^1 1 11-val ajJt (jl id JkA-dJ Sjlil ^LlJu^I j^SI (j-°j 

(_gl ( _ ;r 3 » glaj 1 ujj 1 Ljla 1-JJ-2J V (_^-4j 1 I JjI L»jj_aj i_£JJI cr^' <lH^-" ^-^*" 
(j^-aj ...SiiJJi (Jji-flJ (jl I j IS 1 ' ' *j^ a i(J-o~jdlj Jjir^al jj\j j_L4-i (jl 4iaj»J 

.Si_ujjll!l (j-a p_3_<J1 I jut (jlr '*■! ■ ^-- 
jj_c 1j^j?e_cj t2) Al la II 0JL& j-u_o^j ^—5 ^Lj^ls LJ-*3 ^ Lo-LftJl j-J->tj jJLl 
«L-uljJLi sLu-kII (<ii«J! f jl>3 O-aJ-Hj (jl Jjljj 1 lj_o~Ij ic-ujJs OJ9J cr L> ' \<l °fl'^ 

L4J J-a-iLJ (jj^l SLlojSLII tiijJj 0' (*Jj»-H &IU-.,„I il^ilJjSLoj 2LpJ! Lj}U»JI 

.^1 <j5KII JU-u^. Jib ^Lajdlj jxVl ^ 
<_3>lli.VI IJL& »JL Vj ilj^u^ La}lli-I jiVI (j£. 1 afciej Lla >IS" jl JJLoj 
La <jSUj .Mia LxLlJI Jill jl CjI jLJI ^ jl .JpU-Vl ^ jl ^LJaJI <yi 
(j l->.l jJI ?LuJI Jjir^Laj jn±jj ^j I <"n (_gJJI i_2^ti>. VI dJJi jjt Lufc ajLi.a.SJ 
^ it') LilSLtj iJSLill ^ i_3>lli.VI LiilJiS" J ua^j V (jJtJj -eH>JI J i.n-fcil 
j-aVl 4jL>i ^yfl ->JU*J i^JJI jjfcj i^LajSLII LLljS^u JjLuJll i_3}Li>.VI liilj 

.CjLLt-aJlj j_^l^_>JI *_j_aj>. 
oJUtj 11 La 5-3 4-j sLx^sLi. 4-jJJL^a-jS CjLa^Lc l_La (jjli JSL! (jl (j^-JJ Jl2J 
jj_SL1j V (j-Aj ij-a^( I SjUjJ (_y^ <U 3j_La-aj u>Lj^L>J 3j_La-a j j*i <" CjLa^L«JI 
, - « I i^j (_p_a liJJ j ^yi L^_Lj_a i4_pjl Cjl_ol£LII 4_lSj (j^s jji. I (jjlS (_gl ( _ ;r 3 

^ I r t-ljLscjUl (_^JU».I CjJJJ>-I Jl^J .JJS-^I (j£, Jlj^ J^ j_L4J (_ylll f-jL-3^1 

i4_fl_LO_>JI i>J_A 7-LUajl /jyi^. «L)jL5eHJl i>J_A CjJX.L_u JL^j ,■»■ *A , ,.VI pl^jl ^j^* 1 
Oj_lC jc i_3^ii>.'zl aL«j ' kpieJ (_j.». (jjlS J^ (jl i'l uJl (Jj-aJ V Laj iJlU-uj 

d L , ^Atl (j_oAj jl (j_u_L>JI (J-oAj (j_a LIS (jlj (-r^* 4 "-° ^L3 '"' Ljr^ 

jl Jj 1 Lj>L>JI S^JjilLI 4jjJI cIjLuLSLII pl^Jl (ia mjl (j-a j-Li^VI j^ifJJ 
L)^L_>JI (j_a LiJi I (j_a (j a S "i " 5j qilma ^ 1 mi 1 cbl ^-1^. uLo^l 4_u| >IaJb 
7e * a 1 " »l (j_a 4-«-La-a 4_ij^5tlll OJ-^J Ij^sLS (jjJJI »l aUtl JLs-l J^J .3^j_iLI 

(j^, ^ j I ■'*■ J^ i~.I.^Ail tixj^tj ftULl ci^j LtLj^Li. ljIjSLAjj Ij^sLSj \j'^s. 
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Lj^LJJI (j-o (3 ' * a C""^i ^""^ 'j*^ C~^' ? **...V| d.Ua oJa->«J_J n£j^.z\ 

. *LU ^ Sjlj^UI 

4jii. ^ 5jjtLli^VI Lj>L>J! i_£JoJ ojpjal lj>l 4Jl Ijt^^Vj SLjIj jji^i (_^a 
L$J^>. jjjj («j iVjl I j» a (jjtA^tu I j IS. Ij iSj_»iL^o L^j (O^tilj V L^JLa h_^jj>.I 
4j^sLi. <La ^Lc (_^i^. jjiuJI (JjL>«j LgJus jl * I j i ■"■" L$jl£j t I j -» u , ,. ^ ,, . m t-"" 

3j-j-3 p I Lta-2-i I Juljj 1 1 j'» a I Jj^** l_3^_*Tcj a 5_lL>JI jJ_& L^j j-^aj (jl • jU" , ,," 
(J-GL& (j-\_> (<u JL9 <_2jl_«_lJI (jl JJ-JJ i3jjl_>J,lj (jji_a^M_lJI IjUt (j-a 3j_jj>.j 

ijj_iJI w I c I i j * jj JaLujVI /alj t_2jL*i!l ! jut i1jjjl>. j>j^*-ajj i(j-CL<l>JI 

(_gj) JUJU»JI (jjLdl I JUt (j-o sQjLi 'Ljii- i— !j_12j (jJ^- iCjLtaj>J VI ( _ ;r A Laj 
JtJ^LIj L«JlJx.j .j^jJI 3-aJI i nil qju> M_Ulj <_2jLil!l 2-ji«-C Ijuuj i(j-\_ulJJI 

(j-GjJjJI (j-GLt a-aj&j&ilj iLgJ (JjLa-ajjjLs (_^i^. cjjjx. L$JI i4i<JL\]l 4_lL>JI ojla 

(j_u-a^l_Ljl '"*' _ 1*" /j-l l^-^-Jj • L)^L>JI 0JL& (j_a 4j^Lj (j_a ljUJL>. LuLS 4_l^aS_a 
.... IjlSLaj A i n aL>. (<u i4jljIj 4-lL>. (jrtJJ JLjJU>JI (jjLdl IjUt (j-u i_2jjuJIj 
JoLljjVI _jl (Jl LajVI cLiJLxj it-L*_Li <_2jL*lJI 4_lL«x. I jj'*» j<ClJ 3j-o (Ji (jr^J 
d ^ se ' a ' '• * I u^L>JI (3-^*-* U^*-* -1 C?^* i ^ L -^ Jk -^ > " ^^-^ C^- 3 ^ (j- 1 ^^' l^-A (jKJ 

■ ^t ii^i uVI (j-a 3 1 1 ->"■ a 3jU>-lj <l»Ua ^^jj J-02I 4jL^J (^ Sjij-iU 
i(jLS JUiS ij_a2l (Jjl (_j5 j>JJLaLJu La SjjJtlll OJUt Ijlj (j-a (j ) 1 aj -ojj 
9-U-ut LjjVLiJI jji-J •— flpJtJJl 4j1«x. (jl CjLu Vj .(JLii. Ji 3jAi »'*' '^"-*^ 
«Uj^?tl]l Ijijj>. 1 jj-J jjl ^LaJUjI aLs ijJl-LiJl * ijij-ua jj-* l-jj- 4 ^ 3 '■"' ' "J^J 'fj ^^ > 

.jji-SjJLi i'l Mill ' " 1 « La 3 i3ijLa-a ^j-^-\ 3jj->>j >Ijj>-Li i4iLtJI 
p^JJl (j_a 1 q itiJL>. t -■»■ *A , ,.Vl pl^jl jj-a (j^c^aJ /TJ-aJ »l aUII * 2ljjb aLs JUoj 
tj\£.^jj\ jjjJLA L)^L>. LijjSualtJ 1j_aL9 jcj ij»aj>. 2I pJ-iJI jj-a I jj IUJ '^J^J 
JLJSj ■ ^_lj S 1 iiJj-SLl! I 0->o I 1 j Lu vljJLaj La Q^aljj l^>.ljj i«LLI ( _ ;r 3 LtA 
' I J * rt (j_u-a^i_Lj (Q_j i*l_Ua_j_JI 4_u_>JI (J^>* JJJU ^lj-a_>JI 4_jJ_>Jl ^jl ■ la a* a 1 
3J3^Lc (j^. i." 1 3e j" L^JL£j " ■ 'JT - '* jn^ (^^ 4-Laae aj j 1 1 j -» U , „ ^ n 1 ,i>"nj 
dlji 11^1 i_2jj(j LaJUX. ij_a2l SjL^J ( _ ;r 3 q uSjj LjjSJj .-» U , ,.tl I jut ( _ ;r Lc. £ Lij-«-« 
(-^ I ^ t£ ' klltjej (__A (Jj i I j 1 ■■ t3. CjLu jj-* *■"< i imI 9 I tJaj ul «Lu_>J1 ^JLA (jl La 
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. I jj'*" L_3jjLij (jl * .J laj - ■" ^jj>.\ 4_lL>. {_>£■ LIjsj 
(jji_a^Llj L^_il_3 i(_£j^>.| «lj_«^>. 4-lL>. «Ij_«->JI 4-lL>JI i a \l ,^~ LoJLt£.j 

l_3j_»Hj La (jLcj-<_uj iJjjL-oJl * ij\ i ii 2 1 ^j '•*' 1 I j se La i ■■ ^j n i njgjja ttiAjjlS I J* rt 

lj IjLjJLjv LljLS 4_j^£Lo L$j<-o j&itiLla I j i "'-^ CjLLi J^ L^ji dJjjGj , L^-ilc 

I (3 j o i ii i ^1 (ja_4j (j-j-Ii 4-xLft->Jl oju» ^l (_jiijtjLL! (j-oj •<l>^ w 3'j-* :> ' l^'j''^' 

^ !j_il t LaJJI L^gjJ^aJ Vj iS-SSLa ^Lajij (<Ci3 iLj}L>JI j>j (_3jL«i!l 5jLu«j 
Ja Uj J z^ i*1j-<jj>. 4_lL>. *-« ? ' t-^aj ul 4_u_>J1 jqj^HIj ^L3 CjIjJJ ^j-a 3j-a ^1 

Lj^LjJI (3-L«-L jj-il i ii tl ^_jj_LLi j— 02I w j " 'jj '^'j-*^ c ^!^ e T , ^ ,- ^J.' '^-^ 

Ls_AJL>.t -■»■ *A , ,.Vl i ^j ja j<"»Ua jjj^Sjj ^—Jj - g I tiaj ul a ^1j-*u>J1 d j">-'^ ■■ * I 
^ 4jLo j_«j>- 2I Tt-Lfl-i uVI (j-o (_£j^i- 2 l_j i4jLLI ( _ ;r 3 4jLo (_jia-u 2I ;t irii u VI (j-o 

.asm 

dljl ""u 11I LjJ&Llj J-:JJ^ J^>- (_^-II »l qUtl A uuJbl i—ljLxjJ! 0JL& CjjLil JLSj 
^ jr l\ -1 j j « '■» 'J 1 4-5-1 1 1 11 II i_2jLnlII <Lii i** jlj-<-ul «!^Lajj-ul ( _ ;r 3 4_lCjJI -i jj'*» 
£j_C 1 ^ . .. A * j_j_4j ^jl Li^i_>J1 Ljllj L^j * _ *"*" ' "" (■?-"' ^JLjj-LaJl £>£. <_S~»- ill 
(jl i(JL>J,l IjLA ^ Oj^s.1 (jH-II CjL-uljjJ! i_iijie-o (j-o ■*■ LaaJl JLSj . L&j_lC 
3j_j_4-aj L$j 4-i^aLi- 3-a^Lc J-s-^o 1 Jl>.IjJI (_j->JI (IH^" Lj^-*- <j-° ^t4*" LP 
^ j'a 1^-u.aJe-uJI 2^1 U ,tl Jf^o aIjjJI (jlr 4HjIj w ^ ■* 4_o^Lil!I oli-tb (jlj 1 L^J 

.a^-iyi 

(j^J^-^JI <j-° l5>^ *1 (j-* ^-° ^3 - ^ ^ SjslM-tJI OJLA ^1 Jju L»^ 7t-Uajl Jl^j 
t-ils j ^—b i I ^ -» La 1 ■■ jj-a ^Jlaj j i C ^»-> , J I ^^-^^ ' J ' tajL - tJ ' '"j ' c^ -3 ^" p^- 3 (j-* 
4-jJL<_& jl i ( _ ;r ^.lj_iJI 4 IS i"ij nj^JJJ-JI I J-* S-^J-^ L)\^ '"*-* Cr^J •O^'^*' 
jl JL>J ( _ ;T J>. j L>J I •» U , „ll ,3>^ ** ' '"^' ij,^*" '-^ L5j-^d Cr^' =L2jj_LaJI jl i5jjL«JI 

LMiJ dS-Ly ,„ U 4£jU,l» jl .LjMiJI jl$J SJ^usIl 3^>UJI JiUj .4-jIi.JI 

j-u-^jj Lj^L>J| oJJt ^j-2j ^jl I j 5 jj La ^c ^^S-4-i ^-lllj 4 JL>.I^JI (t->Ji (j- 1 ^-^ 

. Lit j-lC ^_yi I ^ I tLd * 

i4jjJI Lj^UkJI LxJ^^ jl mi'c'iVI 3j_u^ ((Molecular Markers nuijljj^J I i-ajjl! I 
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(aSLallj (jJ-II CjLJjjsj^JI ^lilai . ( _ ;r j>JI j^jLOI ( _ ;r 3 ^ISLa (_p ( _ ;r 3 L»JL>«j (j^e-i^ 
jl K OAJI Cjuj-Us ^-5 f & ^ T Jl (JILa tp ' nJfcll 4j^j_>J1 CjLlLjjlII (j_a J-J^iS /^-3 
CjLa^L*JI oj-fli (Ji>k <!>£■ L$^' 1AAI o-^- *-3j *"'" "-^-^ JJ^'J 'f^?^^ JJ* uJI 
(_gj_<jijj ia jdl ^ Jj I Laj 1 LojL-u Lylj LaS (jjjsj^JLa ijSjJI sLoJLciJI 4_ujj_>JI 
( _ ;r 3 VI JJJJ V 4_cSLIj i»l m 1 11I (jj-i oLj^L>.j p 1 n->JI ?ljj>-I f-i^^- (j-^i "J^tH f-° 
(jl JUlj J aMLaj La (-!£. dJJii J* a 1 3-Aj " '^ 5 9 Li^L>JI (j_a «Lt*aL>. «Lc^aj?c_a 

( _ ;r l!lj iLjj *Li^>L>JI 4jjjj^>JI cjLo^L«JI (_>^»j (j-o Lj^m_>JI ojla cr^ l -A> J> -y 

. d **"^' aj f-aj a^Lc^oj *_a l < < uLuJ 

(jlII (j-*j iajJI Lj^Li. ^ jl>-jj 5_u£}jJI ^La^Ltll ojut Jlo (jla dl! j£ 

(AB i_j I) j! (B i_j) j! (A !) JLo jjjsj-II ^ ■».'.' L^I j-oj-i 4j^>L»~ JjI -^« ^ 

.(Oj)jf 

Lj^Li. L^_i j»j-2j ojLs (jj-II (j-u^s^illl cjLlUx. ijLs ijjjjL-uVI I j-a> (^-^J 

CjLa^LjLjl 0j_fl> jj_C 'iS 3c 1 tl ^a_fl> t4_a_jj2_>JI ^—3 L$_i_a (_^djJL1I (J IS -^- *^ 1 ■■ 2 1 

LjSjj—lc. (ji-jj I j'j; j-cliClUj L^-j-i (j-o (jt^' Lj^m_>JI (ji^. i_ajj(iL! *Lujj^>JI 

j-t-aLt£. <Jt>\ 4L_9jJtlJl CjLujjn. jl i«Lujj->JI CjLa^LtJl J-fl> j-jUjuj . L)^L>J1 jj_a 
ijvjj (j lr <2jl_a}L«JI 9 J J '■» ij^-^JI (jjlSJ! J ua. (^3 (j-oVlj pLsjJI ;»LtaJ 
(^l^. i_2jj(iLI La d Ij 1 iij >jLLL"l4-1 ^1 ^j^- (JjIS (JSLI JU Vj i4_l«j»2I (j-o ^jj^iS 

^ ■ ■■ ^ '» (j-jLSJI lj_& j_oj Vlj ^ji-Vl Lj^LiJI (,>jj L^lu S2^iiLIj u>L>Li. 

.4JLS ^ 9-lajJI 4ji*c >L(j| ^ ■ ■■ a L> 
2 al U j tl VI (_^-fl> I— a 4_l1jJ_>JI CjLo^LkJI oJ_fli ^1 j j uzHi jjl LuSLajij 
J-aj VI j^jJi La J^ j! lCr ^>JI (JjLCII Lj>U- I^U-sj ^\ Sja^JI jl 3_u^itAJ| 

t 3 j in ; ->JI j, ■■ aj Sj^-I^JI SJjjJI jljil J-«^=j La£La . Lj^LiJI oJLa 2jnu->J 

L^XJ-LaJeLjSi ^ I r JjU La Lj-La JS J-aJ>o (jl Jj V i3-jjJI L^L>JI dilju 

.4_La l«j^>- OJ^ L? 1 -^' Cr- 3 *^' (iH'^' c^i "jj ' ""' " ^^dj ' 3~- ' " *T"J 
5_al i>ia Lai i.i-v? Ur 2*l\ d>jLSLII J iii-v ^ (j-aVlj f-LajJI ^Ltaj a JLJ-"i 1 njj 
dJJl i na ^—5 jJI^eIIJu aI i n-w ^l i>J_A A^_ajj ' ^j^ ' -"'"»■"" jj-* ^H^ ^-^J-^ c^^ 
p i n ->Jl Lj^Li. f, I c ^j"' J**' aHJI 1 jjl^tlll I J_a> ^Lul a^jjj i4_jj)j^j ^ 1 n-»J1 
i3jl>.Ij 3jL>.lj Lj^M_>JI (j 11 1 ii-t-Ti (j-^ ijSjJI sLilLcoJI sLSjjJaJLi I g-jlc i_3jj>jJIj 
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iL^jLo^Lc J!lo <Lujj_>JI L^jLo^ic cjju>-j lil (_gl iL$J 2 5_il La a L^jjl>-j liLa 
i^jLo^Lc i^jli L^LjJ! (^jls-I <^jJ-»-j lijj iL$JL>J L^jjj «LJI 0J-4>» cJLa 

OJUt (Jj i« Lii i." i i in! 0JL&» oJLs i L^jJlj (jjJI CjLa^L*JI £ya i—iJjiej =Lujjj>. 

(ji 11 i n"i tlj £^L>.Jjl i j£ ' d uuS>J (jl * _"• ' '"' ifi L^ cjL*-* lP * 1 3 _ ? ^ q IaH ' rt 

l^'a \l , ,-j |_a J£J 4-ujj^>JI CjLo^L«JI 3«I^J9 (jji? - * 3 L^ 'L$#jLJu Laj ^d>^-^' J^-° 
al in-wVt dlLj 4_Lc: J-J^jj ^ lS-*-" <3-tH^ j -" »iJjl<->JI I JLA JjlIj . Lj}L>. j^o 

LMiJ a_pjj^>JI djLaMjJI L$j fj_23 (_pJI 5JJLJI £sjJI ililj jl .S^L^ll 

al i.i-v.^1 j^a 4_a- iii 'iVl pjj 4_lUj«J 2j i hmj.1I i^jLa^jtil (^Jls-I (_,-& tp maJI 

p i n->Jl (_>^3j (jr^ 1. 1 j i nil (jLs Lxjjj 4aLj 2 1 ojut u^ I j '"* ojjl>JI j^SLj (jjJI 

dJLLj i_a}Lii.! (jJJ J-^-jJ 4aL_j1 3jU«_i 3_^-IjjJI *!j^>.I J-*j J-p-jJ! g^mJiii 

L}L>J 4_u£}jJI <2jLo}L«JI j^ fjjjJLl g-jinill I Jufc ^ 3-ujj^»JI v2jLo>L»JI 

.^IlsVI fi i n-»J1 

I J * J * ' ^■"" p ' n-»Jl (^5-^J i-r-^' 3_}l_UaJJ Al i n~w 2l jj-o 3_}JjLLo pi^-il ijJLL&J 

Al ii|-v2| OjUt (j_o pj_l Ji (jl J-30 (jLl^.21 (j^ » J (J-3J 'J-**lj LA^- LAd 

^yfl A LlajJ I p Liej J-p-KJ J • '^i^ pi i^a-S-llj La (_Ll>- J (.^Lc <_3jJllII ( _ ;r 3 j^"^ -»"j 

I jut (j-a^ t p i.i->JI (^ (jjj^/lj f-Lsjiil 5jjL«JI S^LlUI Ajlilaj (jLcuJVI p iii-v 
a! i n^. 2I jjj^Sj ^—b ^J-t-a^l ^j-A j i"i ♦" u^i_>J1 jj-* «Lt-aL>. p'jji ^-'-J ipL^t-ul 

.p i n-»J1 I ^3> Qse i /^ii 3 il LcaJLI 

i_3j_«_j (_^L>. £o-l (j-o Lj^Li. (^1 J-o ^1 SjL#J ^3 J^itlj L^-Lo (Jj^ll Pj-^' 
(_ji pLajJI CjIj^ jj\j dj 1 nj'ijJl 4jj I LtaJ I 3ji!l (j^S^J (j-Aj ((CjjLcujj^o» (<u-uLj 
(<s_<-uLj i_2jjLJ Lj^LjJI (j-o LxjLj Lcjj lilljl^ Lj)M->J! OJLA (j La «jj .p 1 n->JI 

L^-i-Lc (j-LLa-i «Lj j Lfl_q_u Li^Lx /^-Aj '"^ iy & *\ j LI I Li^L>J1» jl kOj! < uq a 0^' 
^—b SjLlo VI 7-^Li_o ^JILc-i (j-^J i«T» Li^L>. tJljjS [y <i 1 n"i^ ^j-aj fc_*_ul LJLo^t 

Lai . p ' n"»Jl /^ Jo^ Jjl Jl^>*^j jl JU 2l CjljLlu! (3J-LaJ lil i«Qj JL>J1 ^^^j-^JI 
Sjijlnqjl Lj^Li- ^\ j-a*£\ 3jl gj w ' a Jj~-"'_' J j' a iLj!>L>JI JLA ,j-a (JlJLjJI pJ-JI 
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L^L>J I o jutj « B » Lj^L>. u <j i ""'"i i l£J-°j i*-"-" i ^JJ j^ I jj^** 3 ^ J ' 

JjJLLa-Lj I j M a 4«LL]J_>J1 (__)j^a-J->J I (—3 jjj^jHiiJ .si JLaVI 7-^Li_o AlJLa ^4-dJ 

.3JLl>.jJI Lj>L>JI ,jja L^a^l l^j La J5*- uridyl i'n{\ aI m-vVl (j-aSJiLii jIjic? 

» ^ LaH i ■■" /jj-Aj i4IuJ_>J1 j_^^_j_>J1 gLa-1 < lit ^J* dJ Lai LaLaj tAiJT- i ii u^ Jjj-uLu 
L&j_<_ajG_] dili JLtj aj2j (<sj i4jJLi 4^JU ^ II in'Uj «^Li-J-!l (^Lc i_3jjil!l 

(Jj^io J_t£. ip i n->JI (Ji-l-i i. i i"i m JL3 cr^' 41jL$JI ^£jjlX\ jj i aJ (j£Lajj 



pll^.ll ciieJ, 





jJjLSJ2j i^JjLt 5^.j_»^ij ->l i u-S i VI (^ Ijlu idlli (_Lt-aj Lojlc^. jjjkj .^LkjsVI 
OJL& lj_u «ouLjijjjJkl» Lj^^Li- *-a *LLl>.jJI Ljj^SLJI Lj^^Li- J-iLoIlj Laj_i£,j 

Qj-tl jj""m ii J (_gJJI La i(jVI (ji>- i— 3jj>j Vj .Jgl utlll ^yfl 3j_ji-V| Lj^LiJI 

j-j-«jj 3j_p-VI L^L>JI a J-Aj nd^j'lll Lj^L^li) jl «^La^jiLa» j<u-uLi i_2jj>j 

I j I j. I U (_gj^>oj < I ^'a \l .^.j |_a JS -i j~ l~ (jl » .tlaj i ■■" (_y^ i4-2jLi!l I j'^lj '"■; 
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(_gl ( _ ;r 3 (J^i-jJU Sjt" i ii a i_Ji2j liiljuj i*LLL>JU CjLajjj^l (j-a ^ a b 3e a Lcljji 

jjju «T» Lj^>L>. (<u-uLi <_2jjjiil pj-iJI 3-^9 Lj^L>JI (j-a (^liUI pj-i-J! aj-Sjj 

(jjk 4_u-uL-u2l I J~ 1 j " (j I JJ-jjj 1 1 JL>. aL& jjj) 4_iSLIj i4£jjiil OJL4 ( _ ;r 3 t_ij^c 
^j y.'a , I j«~j'« (jx. SJj'i 1 11 U '"'I ^>JI j I la ~- I J i3JLo-jJI Lj^LJJI ij\c i_2j_*l!l 

oJ_& (j.i 111 -r~"j 3 I j 3.jJI IjpSLJI Lj^Li. (jIjJUslj jl uaxiVb L^LiJ! JJt 
La JUX.J . 3-jj_uSLJI Lj^LiJI a JL^J 3_ujj^>JI CjLa^Ltll (jja i.StiI L^JISj (jlj JujJI 
Lj^Li. (jlj JL>- /j I c Lg-j j ' a " ' "' J ' I j* " L^xse-uU 4L0O ^j^^i- Lgjl i_3jj>j 

L^jLa^Lc j! 3 I j j-jJI L}L>J! tf juk 3 , , ^, J2.G dilju L$jl£j ir-Laj^UI 
r-Lajj^LLIj LjjUSLJ! Lj^L*. (jji (_p (jrtjj«T» Lj^Li. (j-u «Loi!l I jut (jc z^^-yj 

j la >J| ) >■"< i n^.i L^JLSj i«Lt-aL>. eUijj-Laj «T» Lj^Ljv Ja i ■■ u 9 iC_uj-C £(--^ 
i±j}Lj JLtoijI (^3 IjLuj '<j- >u " (jplSJI ^' '"> (Ji-l-5 3jJ)L«II aI i.i-vVI Jjs>_9JJ 
.(_>Jl (jjLSjl p ' ii^" *Lvjl *_j_aj>. (_3 LfclJU-a y a i n i iCjljLuul jl (J_lL_uj 
(jjjSw) 4-jlaX. ' '-"J u" ~.' «b-aL>JI C) La-ilCj I j j-a I j 2 I ^j^l 3JL-ujJI Jjusoj 

SJL^ijJI p)M-jlj cjIjLJuVI (j-a juj-U (JLj/jI LgJ (jSLa-i (_^>- < 1 3 ■ "*' «T» Lj^L*. 

(j-J>SwJ 3_d_a-C ■ La j ui ~ (jJI uJJ>Jj (j^S i3_uLiJI 3JL-ujJI Lai . (jLSLa J£ ^yJI 

ojut j_Qj(jj 1Q5SJ1II u& L^la 3JjL» jiIjlcI Ij-ila iS^j^iJI r-Laj^UI Lj^Li. 

.d^jjill (jlSLa (^Jl L4J *LcjCl^l djllaj dJJJLfT SJL^/jJI 

L>Li- joj-uLj iajjjtil 3jjLo*ji!l L>L>JI x^jG ^,43 iSilLill 3JL-uj_!l Lat 

iLaj^M—cJI Lj^Li. (<s_<-uLj i_3jjlj Lj^L>JI qjz (J^sL>. pjj ^1 (J^itll! ^1 ((B)) 

aI iii-vVI [_ya 3J_iLji cjLysJi rLlJl ^ lr SjjlIII L4I Sj_o~^l L^LiJI i>juj)j 

(_9jj>. d t 1 11" j (j^Li. p^j (j_a (j-Gj)j_Aj1 (j_a CjLujj>. (j^, 3jLi£. (r^kj i3j)Liia_U 

.ajw-wVi ajjji ^ «y» 

Lj]^L>- (^1 «B» Lj)^L>- oJj-soj ijlJLJV! jlu* ^jjul «T» Lj^L>. (j_a 3j_lo£. 

tjJjSwi I nK ijLuJI 3^jj>II 7-!>L<j/ (_yAj SjiLUall aI i.i-v^I jj-iJ (j-JI Laj^LJI 
3jj_2J! L4I (^l!lj ijJ3 Vj (j-liJ V (j-J! r-Lajj^U! Lj>Li- ^a SiSLt ^Lui^ 
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^-Ua^jSLa 



y /r\ y\ /t\ 




J * aj ij^Aj ij<-j-u1j jj^ 2 - 3 Ct^" * ^ t^aj.1 a! 1 rev 2I r"l^Jl ^^ IjLaJ Lj^L>J1 OJLA 

4-t-UiSj J^Lu-u £—3 L^-*-« (J^>> JU fV^J * ^J"-^-"' J^"^ 4_Cj-<_u 3j"^ 4_Cj-*_uJ Lill!} 

^^j-Lc JlJj-j L^-La «U_jLa jl JlC.1 /T^l <j_a q&jCu LoJU£. j-«2 1 M_jL^-J ^^^ ^^j-A 
I j' a * J ***"' ' ""' y^> , U ^ It I Jjljj I <l l"i a ^v-l _LC Lil'dJ I j J a j La d U , .,lj 1 Ljj'i'C ill 

* 1,1 >J| 1 U j *j j dJLLaj i3_Aj_<iJI r-Lajj^UI Lj}L>. <_,]} I^U-sj *j i LS'LSLa 

(jjJI 3 I I -sll ^LfljjjVI 2 La ■ -Ij; LjpSLJI 3-<l>. J^lUo jujj liJLxAj iLgli-lj 
d ^ JJ ' tiJJii Jjlj L$_i_a (j^alscILiI (_£j^e_]j tSjLua J^- 3> j i i <a CjLujj>. jl 
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iLilc^jjl jj-o g./j i"i 1 ^yase-i J_(_Lo*J i^jLo* 2I ^j ga * I ^-3 J I ■■ d 1 JL9 JLui_>JI ,^3 




-ilL^o oLuJp i 



f\^yj£\-a 4_Jl>. 



(_jiutj ^1 r-Lbejj ip i n-»JI ^^ (j-o^lj f-LajJI sLkj J ui flJ LaJUC ( _ ;r i>.j 
j ^gl ^«tl j^«i (Jj' - '^ <3d>*3 (l^ ^l-^ ^*J^ f^-^J tp i n"*J1 /TjL>* (j-* 3 JX.I i nil 
p i ii 7JL1 LaJLc w ajj 4£jjiil aJJt i^j^J [jLa i4j^jjJI ill) \l <>»t I (_>Ajlj jl 
jL^j> (jL-3 i^j-j>.t *j rt J J ^ " ' I O^J"^ C""' -ijLc La l]}l /^>- * Lo sLajj-Laj 

!42jLuJ! 4jj-l>. <j-o Ijjj^ .iLaiu/l jlsj 1 JLtkJI ^ S-ojLiU <LiW: I j_y f-LajJI 

2j ijj J 1 " Lx-a J .'-^a?j f'J-'- u ' dLOjjbj Jj-^ *>*' OJLfli ^^ 4Sj_«JJ (j2 dllij 

I ij 1 im^I jls Lul ji!LLo~ (JLojj i j 1 n->JI (_^i^. 3j-LI ojla (_p3jJil (_p3!j^.l j jfc>" 

jjjl 1. ill f-Lajdlj (j-o^l *UaJ »jU*.,„j V (^Ij.a^l ^ (_£_>i-l f'>^' tilLutJ 
l_£JJI ^Uoj-uJI (_p3j_o (_p=>lj_o2l 0JLfl> 4j!lol (j-°J • L^jLaJ jl LgJ !_gj "V*'J (j' 
(jl (_p3jj,l IjL^J j^SLxjj .(jVI (jis- U>">d ^"J U^J J -'- a "J-°' Cr^ *' al*J l jL>- 

L}L>JI (j^^Lo i_aVT ,j_o 3_lL>- JSLa .^ m->JI Lj^Li- ,j-o 4j1>. i^l ^ Ijjj 
I jut I ui 'u jJsj . Jl i<-i < II (_p3jj,l I jl^J (_p3j_«jj jJs p 1 n->JI (_ya j^-jj (jjJI 
jt ij^^aLiJl c_<_lSj_1JI Cjl!i 4_uLui_jSjI cjL(jj_>JI ^j^** 1 -i^^j *. Mini j^pDj-LI 

;"^l , ..^j ^Atl ^j>** > ' 4_]Lt-a^(l L Mini jl idLcl * U)2t ^j^->* ■ ' j^pajJLJjl t. M I 11 1 

jl 5_ljIjjJI JjLj/jJI iJJU>.I (^ Lo Uai. (jx. (_p=>l.l I J-4 I ui m Jl^ liiljl^ 
(j I r jj^a>l 1 .1 II tLa^xJb IJljj LaJUC VI j>^>-J '-^J-*- i * l~ALl\ (j\r LuSDj 



192 



Xa ai\ oj&ll jji o^U's fl9^JI \ol)cu 



>ty >JI ^SISJI j^ 



jJjLSLlj (_yAj "-^-j'j oj- 5 o^J *i»t) ^1 , ,," .VI ^^ 2 . 1 ,^,11 sLjliJ! I jljjj 

<>j_& iJr £: (Ji-jCu jl ^Ll«J,l <j-a^lj pLajJI allaj . _.U", ,„j Vj iSJ^Lt 5-g.j i uJ 



. LiJij-LaJLJ ^jJI f-jl in* V diljUj i"uLuaJU j-lC. 



95 



jj-£j (jjJI flJLaaJU 4-ulxajSLll Cj^M-cLojJI qj& CjLLo 

<t y>JI ^51531 jl^j. <yj L}UJI JS <bLi£ Vj 

J 1 11 -v ( _ ;r i 3.}JLx_a ^ a j taa J L^oLlSj Lj^LJJI oJUt 

. I j . .. A » 3l_pJl (jx. I'm i"i i_2jju V 
J 1 11 -» ■ Lj^Ls- (jjs 'LjJi- J^ 0' (j-° f^J-" Cr^-3 
4_jj1j^j1 ^J-al^Jtjl (j-ojlj L^jIjj ^-3 (J^_>u /^->Ji (j- 1 ^-^ 

JS (-S d 1 la * rt /- 5 u ^JjL-ojJI 0JL& jj-a 3j-u£ ^1jj>.| 

j jlSj VI Lj}L>JI j_& ,jji 3_<1>. J£ J-«j<j Vj . 5_Ai. 

iJm\ d d-jloajl Jt_a uxuluj ^JjL-ojJl £J_A jj_« _}JJL^_« 
J 1 n -v Lj^M^s- (J^ (jl liJJ j ( _ ;r Jj>jj . I jj'a Cj-i^u^iieJ 

ci Ltt-L.LtTJ I j j-oljal t—iLo (j^iAj L^j jJ (j^l^ dH^J' 

3jU>.lj 2-»^'^ VI Ij^j V I jj'a 4_lL». J^ (j! VI 1 1 j uj 
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►UOLjSJI 6w&l 

4_j_2_i j^JI VLi (_j-SJj (ji (jjj K-La <La I j j'< *L>- Laj (J-«-«jj i_jLjSLI! Ijl& (j-a 

.1 iLxSJl I '* '"«■ se a ' * 

<Lji mi" (j_a jqjIjJLjj iJ)ljJ3 2l (j_a (jrU^La ^j-a ^j^oSHj m£JJI ^gj 1 11 ill X-alL^JlLj 
jj-C »1 <i I • II jj_a j_j_l£ Jsl i n"i ij . 4_u£. * J J-^ *L1 J-^' L-* f-° '■ 1 1 uLijj I j *^* i 

(_gjd!j iSLpJLi (j n i nil i jLjj-il! a 1 1^ ill I jut JiLa j>5^>-j (j-o w i^j^--ll i_ajL#J! 

.(jjSLII IjLA ^^ Cjlj)^>.jJ,l (j_a iJj^lC j^c i—a^toi-VI J^ I kuaeJ 
a 1 "■> i 1 1 I JLA (Jli-a -i^>-J (j-° - ' '-*»*! L_SJUjJI ^jl »1 oUII £ 2tJ_& ^ji->* ' uO-'J 

^1 la i tl I jut ' j i a «J ^b j a" i n" t L4J ^J^-a 2 4 > >i a Lc 4-aJo ^Jis , d » ^ , U 1 1 

^y- Lajlj • aSij L$j|a if-j-iJI (jlc JoLoj>JI (ji^-j Jjj/LuJI (^i^. Ijj)l^ (jl^ ULL 

4jjJLJS g I j" 1 1 J)j^*-a-! Cr 1 *^' (JplSJI (.^Jj I j"~^ L> (J-2jJ ia! t^itl IjLa SjLjLjlA 

4 1 11 oLjJI ^j-t-u I i c »l 1 nill lijJLseJ La.) (_£ij-JI IjUt ^_il_x_u^i Jig mi" 1 njij 
it—iLsoVI w I dj (J_«_>JI (_^i^. 3'j-l' *J^ i_iijj i(j-«jJI tf JL4 (j-i^ '(jH-VJ^'j 
J i c d j 5 ^ 5 >JI gL>.^ se-j i"i 1 1 4_lLi£. cju ^Jli-a-i (j-*-*iJl ^JLA q\ q$j ft* 1 (*^J 
3 I ->->ll OtJL£ (jlj iJLk.jJI u \c j AaJLj dl!jt£ uj'jJI I J-a J-U^J t »l mill 
juc. 4_La ^LJS ^Ir I (Jjji (^ (^13 i JLj-jJ! lJ J2 3j>^j-j Mill Ltjuc Ijljj (j-JI 



LLla^. Ljblj-J i-r-^' ^ Ji* Ji .Ull j >, I j T^n 1 1 j^«i ^ji »| taUH ^ 2ljjb ^ji->* ' uO-^9 
^j-a 3j-o^j Sj-l£ JUlj Cjj_a_i CjLjLujI ^j^** '^ 'J^p ^^ l^\ l51>^ l^-A JLtiaju 

» *j djul JlLa iCil^ i ii-»J1 ^ji->* 'j . JUJL>JI ^jr\_L>JI ^jj^Sjj ■- j^l"'H 4_iLa^ £L$Hj1 

(Jitlll 3SLia (JHHj liiljv^ icQAjibj «L^lJlj 7r j ? I" 1 1 S_iiaX. j^3 j^jJI a\JJu\ J^G 
.j^ijjl OJL^J 4j>-L>. udLut JLkj joi^ ijjjjjjiJI (jlj_Ja *L^Lil JUu j^JJI 
^^.3 j a~j 1 11" 31_lj>JI (jl idJJj) Ji (j-a (_glj-ll I JUt t_lLaj^l i _y3\sdj ■ uJJ 
iC-jJJ| jlj£wi (_^i^. SjJLaJI L^J O-il^ UiLIo i ^ j » j 1 U Sjij caj LtjLtJijIj Lta-a-i 
^ A JL^JI '"'I A i** J)ljlj-i^ iSjJlill 0JL4 JLiflJ LaJUC jjJtjQjl ^ I JLu LgJ&Jj 
j a" 1 11 Jj ijJ^l_L>.VI ( _ ;r 3 ^ li I" -»J, I p 1 n->JI «LaJaj| 'J-JJJ i ( _ ;r J>JI (jjl£Lll J 1 n-v. 
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6jOjli> 



'fJ-d-M ^-^-J- O-^ Cr^' dH^' J^^ S-iLjJ-II (^ (j^cJjJCJI J^LaijVI 

. Cj^_LLi 4jLjj>- f^^i *"j 

^£jj>*\ JLAI^jIu i-dLLA ^jIj «U-aLx iSj-iLc ' - * Lla a> >1 rt L^j^i (_>£■ 7?-J-~*^ (^ Lr&^ 

i(^\_jLi!Ul jjj-u iJ^>- «U-«l£ fQ_Al^aj (j a la dj a i jj-a i *" *^«j> t( ^ , up -»Jl JJJ.U (_£ 
.4la^ p j'aLK gjj b» A" jej j<utj 4jLL! (Jj-u J)ljJ3 2l __)*-*; jjL-stij JL9 Jj 
w I c sLa»j V j i"i II (_p3lj_cl j j (jla ( __ r 3 w 5-LaaJI <■ . j mil Jo-i i—Sjjj 2j 
2 -1 k i? ^ J>LaJ.VIj JMli.VI I jlA djjjo. ^ (.,.,,itl Vj lCT *J! <jjl£ll 
j_aj_tl I jl»' a IjLjj ip i "~>^W '^H'- '^^tH^t!- ^Lj-A O' J '-'-£} O^J 'p i ii-^Jl 
I J_4 (_p-o JLieJLj LJLj)^L>- (^3 La Uui tiJLu» _jl JL> Vj il—i i ut-UI CjJSjJI ( __ r 3 
.43 Lev «L#JIj (__ T ^*JI dH^-" *'-'^^ , J-^ViJ "— o^>JJ jljJill 
jj-o jj»JL<3 ^_al_jj-AJ ULua CjJL^j 4_j_>JI 4_u_>JI (-J3 s,., mi Ji _j2 IjJajJ 

j-u^^jd <j2aJI (jjJa J-la iDNA mJjj-LII .j^i—H irjLuje>. w ^ jj^ "■" 'J^ 

' " 1 1 a ' *-» -»" (--Jl CjLu_>J1 JL>-1 J-a^tj JL9 m^j^oJjI ^j^» o "*- II I J_A ^jL) t^l oWII ^j-a 
.j_a2l I JL^j 4j^jL>. SJLtuj oLjLS ^ Jjsjaj (((j^jfJIo I J-* (jli '(J<*'l I J-* (jr^ 
w a pa i^j-^JI jjjlSJI SLijv jjl^ols Lt^L_u ^--S-u «(^\->JI» Ij-A ^jt J all * 1 1 jj-«J 
V i. .ji,i lj iLa 5 tX^t ^ 4_LSLIj l( jr^ (jJI 2 IU.« I^U^j ^1 3JLu/jJI 
aJL^JI '"'I J-La-C I J i~'°i 4 j i nl—Lll Sjlj_JuJI (jjjajj iJjuiJI (^ Ij-JJ i«L3jju 

cjLLjLSLII jlc^. «LuijSLII 4il (jL2jl (j^sjJI LJ 7"LjIj w ''j''*- I J-* o' j4i 

i((jj1_>JI» I JUt I j 1 1 seJ (j-JI SJL^ujJI ^jut (J-<iC (jUaj ' (jl I ',»u* , ..lj itLpJI 

jjljjj (_j-j.II a^Ls.^1 ,j_o j«_L>. j^tj -(j^*- ^1 j4i SLpJI 3JLLI LJ _jSLo^ 
. (Molecular Biology 3_ujj_>J| S^.jJ^JI <Sjl) <\xl\ [_ya pj^JI Ijut »l .ilr 
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